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l6i n6i dXu 


Thilc hiqn chu trilOng cdi cdch gido due dqi h.QC cua BQ gido due vd ddo tqo vd k£ 
hoach hoan thiin ede gido trinh, sdeh Hqc cua Trudng dqi hqc xdy difiig Hd N$i, B$ 
mdn CO sd cO khi dd cd ke hoach viet mot loat ede gido trinh vd sdeh nhdm titng bude 
cung cap day du ede tdi iiiu cho sinh viin. 

Theo chuong trinh dao tqo mdi cua ngdnh Co - Diin xdy dung da dupe h$i dhng 
khoa hoc Khoa vd nha trUdng thing qua, hai mdn hoc C6ng nghi kim loai vd Cong 
nghi chi' tqo may dd dU0c ghep lai thdnh mdn hoc mdi Id Cdng nghi gia cong kim 
loai. Gido trinh ndy nhdm cung cd'p cho cac sinh vien theo hqc ngdnh cO diin xdy 
dung nhdng kie'n thitc co sd dU0c cap nhdt ve cdng nghi kim loai vd cdng nghe che 
tqo mdy di cd the dip tuc hoc ede mdn chuyen mdn cua ngdnh co khi xdy dung. Gido 
tr\nh cung cd thi dU0c dung Idm tdi liiu tham khdo cho ede sinh viin theo hoc ede 
ngdnh phi co khi cua Trudng nhu : ngdnh Vdt liiu xdy dung, ngdnh Ki thudt mdi 
trudng v.v... 

Phdn cdng viet gido trinh nhu sau : 

Ths. Ph^tm Dinh Sting (Chii bi6n) vi£t eke chUOng 1, 2, 3. 

Tbs. JJpi Le G6n viet c&c chtldng 4, 5, 6, 7. 

Ths. Trjnh Duy C^p Yiet cac chuong 8, 9, 10, 11, 12, 13 

Do kinh nghiim edn cd han nen tdi liiu chdc chdn khdng trdnh khdi nhitng thieu 
sdt. Nhdm tdc gid rdt mong nhQn dU0c cac y kien ddng gdp vd phi binh cua ede dhng 
nghiip vd ede die gid. Y kiin ddng gdp xin giii ve : B0 mdn Co sd co khi, Tntdng dqi 
hoc xdy dung Hd N0i, sd 5 dudng Giai Phdng, Hd NqL 

i 

CAc tAc GIA 
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Phan I 

CAC PHUONG PHAP GIA CONG PHOI 


Chu’cmg 1 

SAN XU at du.c 

1.1 KHAI NIEM, DAC DIEM, PHAN LOAI 

1.1.1 Khai nipm 

Due la phudng phdp chd tao san pMm b£ng each rot kim loai long vdo khu6n 
due co hlnh dang va kich thude nhdt dinh. Sau khi kim loai d6ng dSc, ta thu dupe 
vat phdm co hlnh dang va kich thude phu hpp vdi y§u cau. Vat pMm due ra co the 
dung ngay dupe thl goi la chi tidt due. Fh4n ldn vat due con phai qua gia c6ng cdt 
got d4 tdng dp bong b4 m£t va nhdn dupe kich thude chinh xac - goi la phdi due. 

San xudt due la phudng phdp chd tao san phiCm kim loai rdt phd bidn. Co thd 
tidn hanh due trong khudn cat, due trong khudn kim loai, due dudi ap luc... Ki thudt 
due ng4y edng dupe cai tien nh&m tang n£ng sudt va ndng cao chdt lupng san pMm. 

1.1.2 Dae didm 

Due co nhttng uu diem sau : 

- Co the due dupe tit ca cac v$t li&u nau chay long nhu : gang, thep, kim loai 
va hpp kim, vat li&u phi kim loai... 

- Co thl due dupe nhung vat co kh6i lupng rdt khac nhau, td vdi gam ddn vdi tr&m tdn. 

- Co the due dupe nhung chi tidt co hinh dang phufc tap. 

- Vat due co dp bong, dp chinh xac cao ndu dp dung ede phudng phap due d$c bidt. 

- Co thd chd tao dupe ede chi tidt cd ccf tinh khac nhau trong mpt vdt due. 

- Vdn ddu tu it, ndng sudt cao. 

Nganh due dang cd g&ng kMc phuc ede nhupc diem sau : 

- Giam bPt lupng du gia edng cd khi de giam chi phi vdt lipu kim loai. 

- Ap dung edng ngh§ thich hpp de giam bdt ede loai khuydt tat nhu ro, ndft trong 
vdt due. 

- Nang cao dp chinh xac, dp bong bd mpt vdt due. 

- Ca khi hoa vd tu dpng hoa san xudt due de tang ndng sudt lao dpng. 

1.1.3 Ph&n loai 

NgUdi ta thudng phdn loai san xudt due theo cac phuong phdp sau : 
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- Theo loai khubn ta co : Khubn due mbt lan, khubn ban vinh cun, khudn vinh 

cun . Nghla la loai khubn ho$c chi due dtftfc mgt vbt due, hoSc chi rot dupe mbt sd 
Mn han che hole rbt dupe rf(t nhi<|u lanrbt., - ■ * v 

- Theo mute db ta co : Due trong khubn c6t, due d#e bibt... 

1.2 DUC TRONG KHUON CAT 

Khubn cat la loai khubn dupe che tao bang mbt h6n hpp ma trong do cat la 
thanh phan chinh. 

Khubn cat la loai khubn due mgt Mn. Phai pha khubn va loi khi lay v$t due da 
dong dac. Trong khubn cat, co th$ ehb tao vbt due r£t ldn, do phde tap cao, nhtmg 
vat due trong khubn nay co db chinh xAc tMp, eMt lupng be mat kem, nSng su^t 
khong cao, doi hoi bac thp cao. Phuong phap nay phu hup vdi mbt s6 di4u kibn nhu 
san xu^t ddn chi£c, linh dpng, dun gian... nbn no v&n dupe dung r£t ph6 bi£n. 


1.2.1 Quy trinh san xu&'t vbt due trong khubn cat 

(Xem hinh 1.1) 



Hinh 1.1 Qua trinh sdn xu&t v&t due trong khudn cat. 
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Quy trinh san xuat vat due trong khudn cat co the tom t&t nhu sau : 

- Bo phan kl thuat c&n cur theo ban ve co khi, lap ra ban ve v$t due, trong do 
co mat phan khudn, loi, dd doc due, luong du gia cong co khi, dung sai, do co ngot 
cua kim loai khi d6ng dac... 

- BO m&u la mOt loat c&c m&u khhc nhau nhu : t&m m&u, m&u hd thdng rot, d&u 
ngot. Trong do m&u due va hdp loi 1& bo ph&n chu y&u. M&u due dung de ch& tao 
long khudn due trong h6n hop lam khudn, hop loi dung de 10m loi (neu co). M&u, 
hop loi thudng do xU&ng mdc san xuat. 

- Khudn, m&u, hdp loi thudng l&m thanh hai mia va lap vdi nhau bang cac chot 
dinh vi. 

- Khudn due va loi thudng phai say khd de thng co tfnh va kha nang thdng khi. 

- BO ph&n n&u chay kim loai long phai phdi hop nhip nh&ng vdi qua trinh 1dm 
khudn, l&p rap khudn de tidn h&nh rot kim loai long v&o khudn kip thbi. 

- Sau khi kim loai ddng d$c, v&t due duqc hinh thanh trong khudn, tidn hanh dd 
khudn, pha loi, kiem tra vat due b&ng thu edng ho&c bang may. 

- Kiem tra la kh&u cudi cung, g6m kiem tra hinh dang, kich thude, ch&t luong 
ben trong... 

1.2.2 Nhdng bo phan chinh dd due vat due trong khudn cat 



Hinh 1.2 Cdc bo phan cua khudn due. 
a) Chi tidt ; b) M&u due ; c) Hdp Idi; d) Khudn due ; e) V&t due. 

1. Tai m&u ; 2. Ldi ; 3. Chdt dinh vi; 4. Horn khudn ; 5. Hi thdng rot ; 
6. V&t due ; 7. Long khudn ; 8. Dfiu ngot vh d&u hoi; 9. H6n hop khudn ; 
10. X&m hoi ; 11. L6 thoat hoi cua loi ; 12. Mat ph&n khudn. 
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1.2.3 Hdn hop lam khuon va lam loi 

a) Yeu cau doi vdi hbn hap lam khuon va lam loi : 

Hdn hop 14m khudn va lam loi phai thoa man cac yeu cdu sau : 

- Tinh deo : la kha nSng bidn dang vlnh cCru cua h6n hop sau khi ngoai luc thdi 
khong tac dung. Tinh deo cua h6n hop dam bao tao thanh long khudn, vdt in khi 
ta ldy mau ra khoi khuon. 

Tlnh deo tang khi lupng nude trong h6n hpp tang (den 8%), dPt set, chPt kdt N 
dinh tang, cat hat nho. 

- D6 b€n : la kha nang cua h6n hop chiu dupe tac dung cua ngoai luc ma khdng 
bi pha huy. Khudn, loi cPn dam bao ben trong qua trinh van chuydn, lap rPp, chiu 
ap luc cua kim loai long trong quP trinh rot. 

Do ben cua hdn hop tang khi lupng nude tang ddn 8%, cat nho, khong dong ddu, 
sPc canh va khi lupng dat set tang. Khudn khd co dp ben cao hdn khudn tUdi. 

- Tinh ldn : la kha n4ng giam the tich cua hdn hop khi co ngoai luc tac dung. 
Tinh lun 14m giam sU can trd cua khudn, loi khi vpt due ddng d$c va ngudi, trPnh 
cong vdnh, nurt. 

Tinh lun dae biet quan trong doi vdi hdn hpp lam loi. 

Tlnh lun tang khi hat to, chat kdt dinh it, thdm cac chat phu gia cang 14m tang 
tinh lun cua hdn hop (vi du : Mun cua, rdm ra, bdt than). 

- Tinh thong khi : la kha nang cho khi thoat qua hdn hop ra ngoai tranh gay rd 
khi. Tinh thdng khi tang khi cat hat to v4 deu, lupng dat set va chPt ket dinh it, chPt 
phu nhieu v4 lupng nude it, Be tang tinh thdng khi, trong qua trinh 14m khudn, 14m 
loi, ngudi ta con dung xidn sPt tao ndn cac xam hoi. 

- Tinh bfin nhipt : 14 kha n4ng giuf dupe dd bdn d nhiet dp cao, khdng bi chly, 
chay, khdng bi mdm d nhiet dp cao, dam bao hinh dang v4t due. 

Tinh bdn nhidt tgng khi lupng Si0 2 trong hdn hpp tdng, cat to v4 trdn, chPt phu it. 

- Dp am : 14 lupng nude chda trong hdn hpp tinh bPng %. Dp 4m t4ng ddn 8% 14m 
cho dp bdn, dp deo cua hon hpp t4ng, vupt qua gidi han do se co anh hudng xPu. 

- Tinh bdn lau : kha nang co the s£f dung hdn hpp nhidu lPn nh&m muc dich tang 
hipu qua kinh td, trong khi vPn dam bao c4c ydu cPu kl thupt. 

b) Cac vdt liiu lam khudn , lam loi 

Hdn hpp 14m khudn, 14m loi bao gdm cat, dPt set, chat dinh kdt v4 chPt phu. 

- Cat : cat 14 thanh phPn chu ydu ciaa hdn hpp 14m khudn, loi. Th4nh phPn cua 
cat chu yeu 14 thach anh (Si0 2 ), ngo4i ra con co mot it dat set v4 tap chPt kh4c. 

- D&t set : Th4nh phPn chu ydu 14 cao lanh co edng thiic hoa hoc 14 mAl20 3 . 
nSi0 2 .qH 2 0, ngoai ra con co mpt so tap chPt khac nhu CaC0 3 , Fe 2 0 3 , Na 2 C0 3 . Dat 
set cho v4o hdn hpp 14m khudn, loi nham muc dich tang dd deo, dp bdn cua hdn hpp. 

- ChPt ket dinh : 14 nhtfng chPt dupe dua v4o hdn hpp de t4ng dp deo, dp bdn 
cua hdn hpp. 
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Cac chat ket dinh thudng dung la : dbu thuc vat (dbu lanh, dbu bong, dbu trbu). 
Cac chat hoa tan trong nude (dudng, mat mfa, hot h6...), cac chat dinh k£t hoa ciing 
(nhua thong, ximang, hac in...) va nude thuy tirih. 

- Chat phu : La nhutig chat dua vao nhSm thng tinh lun, tinh thong khi, tang do 
bong be mat khudn va tang kha nang chiu nhidt cua hdn hop, g6m hai dang chinh sau : 

+ Nhufng ch^t phu nhu mun cua, rdm ra, bOt than. Kim loai long co nhidt dd cao, 
khi rot vao khudn cac chiat ndy bi chay tao n§n cac khoang trdng trong hon hop lam 
tang do xop, dd lun va kha nang thoat khi. 

+ Chat son khuon : Co the dung bot graphit, bot than, nude thuy tinh ho$c dung 
dich cua chung vdi dbt set. Cac chat nay dupe son Idn be mat khuon, loi d! tang do 
bong, tinh chiu nhidt cua chung. 

c) Che tao hdn hap lam khudn va lam loi 

Dem tron ebe vbt lieu trdn vdi ty le nhbt dinh phu thude vbo vbt lieu, kh6i lupng 
vat due, ta dupe hon hpp lam khudn, lam loi. 

Hon hpp lam khudn chia lam hai loai : 

- Cat bo : Dung de phu sat m&u khi lam khudn, nen phai co do ben, do deo cao 
va ben nhiet vi ldp cat nay tidp xuc true tiep vdi kim loai long. Cat ao thudng dupe 
lam bang vdt lidu mdi va chidm khoang 10 - 15 % lupng cat 1dm khudn. Ngoai ra, 
cat ao phai co dd hat nho, min de tbng dd bong be myt cua vbt due. 

- Cat dem : Dung de ddm cho phbn khudn con lai nhbm lam tSng do ben cua 
khudn. Cbt dem khong cd yeu ebu cao nhu cat ao nhung phai co tinh thong khi cao. 
Sir dung cat dem cung chinh de nhbm tang hidu qua kinh te trong khi vdn bao dam 
yeu cAu ki thudt. Thudng dung cat cu de 1dm cat ddm va no chimin khoang 85 - 90 
% tdng lupng cat khudn. 

Ti le cac vbt lieu trong h6n hpp 1dm khudn tuy thuoc vao vat lidu, trong lupng 
vdt due, song noi chung trong thuc td, thudng cat chidm khoang 70 - 80 %, dbt set 
khoang 8 - 20 %. 

So vdi h6n hpp lam khudn, hdn hpp 1dm loi co yeu cau cao hrtn do loi lam viec 
d dieu kidn kho khSn hun, nhbt Id ydu cau vdi tinh bun cua hdn hpp lam ldi. Ndu 
tinh lun cua h6n hpp lam ldi kem, trong qub trinh ddng dac, ldi co the gay ap luc 
Idn Idn vdt due (vi da s6 kim loai giam the tich trong qub trinh ddng dye), ndu ap 
luc vupt qua gidi han ben cua kim loai, cd thl dbn tdi vdt due bi nut. Thdng thudng 
ngudi ta tang ham lupng thach anh (Si0 2 ), giam ty Id ddt set, chat ket dinh, chat 
phu va phai sby ldi. 

1.2.4 Cac phuong phap 1dm khuon 

a) Lam khuon bang tay 

+ Khai niem : La phUcfng phap lam khudn dupe tidn hanh bang tay nhd mdt s6 
dung cu dcfn gian. No cd dbc diem : 

- Cho phep che tao dupe cac khudn phufc tap ho£c co kich thude Idn. 

- Dang san xudt linh ddng, phu hpp vdi san xudt dun chide, hdng loat nhd. 
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- DO chlnh xac khGng cao, nfing su£t tMp. 

- Di4u ki$n lao dGng nang nhoc, quy trinh chO too khuGn dOi, trinh dO c6ng nMn 
doi hoi tay ngh£ cao. 

+ Lam khuGn trong hai hom khuOn : Hinh 1.3 trinh bly quy trinh lam khuOn 
trong hai hom khuon. 

Quy trinh lam khuGn nhu sau : (Hinh 1.3) 




Hinh 1.3 Lam khudn trong hai hdm khudn. 
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- L£y niia m&u vd hom khu6n dudi de lam khudn dudi. Hdn hap lam khudn dupe 
rai theo tiing ldp lan lupt, dfim chat, xam hoi de tang kha nang thoat khi . 

- Quay khudn dudi di 180° vd rac hot phan each (h6n hpp kh6). Bat hom khudn 
trdn ldn trdn hom khudn dudi qua cac chdt dinh vi. Ddt mdu cua hom khudn trdn, 
dat hd thdng rot vd dau ngot. Sau khi dim chat, xam hoi, rut mdu vd dau ngot, sda 
chUa dem ldt lai de rut mdu cua hom trdn. 

- Rut mdu cua hom khudn dudi, sfra chUa long khudn, hd thong rot. 

- Lap ldi, lap khudn trdn theo chdt dinh vi de chuan bi rot kim loai long. 

Trdn ddy gidi thidu phudng phap lam khudn trong hai hom khudn. Ngoai ra, tuy 

theo phuong thufc san xudt (ddn chide, hang loat), va tuy theo dd phtre tap ciaa vat 
due, ngudi ta con tien hanh lam khudn theo cac cong nghd khac nhu : Lam khudn 
trdn ndn xudng, lam khudn bdng nhieu hom khudn... 


b) Lam khuon bfing may 

- Khai niem : De ndng cao ndng 
sudt, chdt lupng vd giam gia thanh 
san pham, ngudi ta tidn hanh 1dm 
khudn trdn may lam khudn. 

Ldm khudn bdng mdy la phudng 
phap ldm khudn trong do toan bp ede 
nguydn edng hodc mot phan cac 
nguydn edng trong qua trinh ldm 
khudn la do may dam nhdn. 

Ldm khudn b&ng may chi dupe 
thuc hidn ddi vdi cac vdt due khdng 
qua phufc tap, khdng qua ldn, vdt lidu 
khudn ddng nhdt. No thich hpp cho 
san xuat hang loat. 

- May lam khudn : 

Trdn may ldm khudn, nguydn edng 
chu ydu do mdy thuc hidn la dim chat. 
Nguydn edng ddm chat dupe thuc hipn 
bdng phUdng phdp ddn, ep hodc h6n 
hpp ca dSn va ep. Hlnh 1.4 gidi thidu 
so dd ddm chdt trdn loai may ep. Co 
hai loai ep : 

-f Ep ttr trdn xudng (a) 

+ Ep ttf dudi ldn (b) 

Nguydn ly ldm vide cua mdy nhu 
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6 : Op clam chSt (g/cm 3 ) 
h : Chieu cao khuon (mm) 




S j/erff* 


S : DO <KSm ch5t (g/cm 3 ) " 
h : Chi4u cao khuon (mm) 


sau : 

M&u (6), hom khudn chinh (5), 
hom khudn phu (4) dupe kep chdt 


Hlnh 1.4 So dd mdy ep 
a) dp trfin xudng ; b) ep dudi ten 
c), d) D6 dSm chfit ctia khuPn. 
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trdn ban m&y (7). Cho hdn hap lam khu6n (3) het chieu cao (h +hl), quay xa ngang 
1 va dieu chinh dp cao thfch hap de chdy ep (2) vao dung vi tri lam vide. Md van 
10, khl ep vao xi lanh (9) diy pit tong 8 mang ban may (7) di len thuc hidn qua 
trinh dam ch&t. Khi chay nen xudng hdt chieu cao hi, van (10) md de khi nen ra 
ngoai va do trong lirpng ban than n§n ban may di xudng kdt thuc qua trinh dim 
chat. Sau do quay va ning xa ngang (1) ve vi tri ban diu de lay hom khudn ra ngoai. 

Nguydn 11 lam vide cua may ep td dudi l§n cung tuong tu nhu vay, chi khac la 
hom khuon phu dupe bo tri & phia diidi. 

Do dim chat trdn may ep khdng ddu theo chidu cao (phan bd nhu trdn do thi 
hinh c va d). Do v&y ngudi ta thudng dung hdn hap ca din va ep. Hinh 1.5 giai thidu 
sa dd nguydn 11 miy dan va may din - ep. 

May din de dim chat, lpi dung dOng nang cua hdn hap chura trong khuon sinh 
ra khi chung rai tu do thdp hanh trinh cua may. Ndu kdt hap nguyen' ly din va ep 
ta co hdn hap dan - ep. Khi do hanh trinh di len se thuc hidn ep, khi khudn va 
pltong rai xudng se thuc hidn din. Do vay dd dim chit cua hdn hap trong khudn 
se diu han. 



Hinh 1.5 Sa dd may dtn va may dhn - ep. 
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1.2.5. CAc phildng phap lam loi 


a) Khai niim : Loi la bo ph$n trong khuon due 
nham tao ra khoang khong gian rong bdn trong vat 
due hoac tao phan l6i, phan lorn cua vat due. Thong 
thudng, hinh dang ben ngoai cua loi (truf tai loi) giong 
hinh dang b&n trong cua vat due. Cglu tao chung cua 
loi nhu hinh 1.6. 



Loi bao g6m : 

** Tai l5i (D : °™g de dinh vi loi trong khuon Hinh 16 Cdu ta0 rAa m 
theo vi tri xac dinh. 

- Xtfdng loi (2) : Be tang d$ b£n cua loi (thtfdng dude lam bang thep hoac gang, 
kich thude, hinh dang phu thude vao loi). 

- Ranh thdng khl (3) : Be tang kha nang thdng khi cua loi. 


b) Lam loi 

Lam loi co the tien hanh bang tay ho$c bang mhy. Sau day gidi thidu phudng 
phap lam loi being tay trong hop loi hai nfra. 



r™. 
















De chi tao loi nhu hinh 1.7a, ta dung hop loi hai niia. Qua trinh 1dm loi nhir 
sau : Cho cat (4), xUOng loi (3) vdo cac nda hOp loi (1) vd (2), dim chit, gat phing. 
Sau do d§t ddy thdng hdi de tao 16 thdng khi (5), quet ldp chat kit dinh len bi m$t 
r6i lip hai mia h|p loi lai vdi nhau. Tiln hinh scda xong liy bua go nhe de loi bong 
ra, liy m|t nfta h|p loi ra ngoai, sau do quay loi di 180° vd liy nu:a hpp loi con lai. 

b) Lam loi b&ng may 

Phucfng phdp lam loi bing may cho chit luong tit hdn, nfing suit cao hdn, dupe 
dung chu ylu cho san xuit hdng loat. Co the suf dung ede mdy 1dm khudn de 1dm 
loi bang edeh thay tim miu trdn bdn may bang h6p loi nhu mdy ep, mdy din, mdy 
phun cdt... 

Sau ddy gidi thi|u nguyen ly mdy nh6i ddy va may ep. 

- Mdy nhdi diy 



Dung pitong hodc true xoin rupt ga de day h6n hop 1dm loi trong pheu (1) qua 
ong (2) co tilt di§n nhu tilt didn loi cin lam. Dung true nho (5) de lam 16 thdng 
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Trdn hOp loi dudi (1) dat khung gia (2) de dinh ludng h6n hpp lam loi, dd d&y 
hdn hop l&m loi sau do ep nvra hdp loi (3) xudng, lupng h6n hop thira se vao ranh 
(4). Dat loi len t^m do (6) va co the tidn hanh sdy. 

1.3. HE THONG ROT 

1.3.1. Khai niem 

Hd thong rot la h§ thong ddn kim loai long td thung rot vdo khudn. He thong 
rot dope bd tri chliih xdc sS gidm dupe lupng kim loai hao phi (vao h§ thdng rot), 
dam bao chdt lirpng vdt due. 

Y§u cdu doi vdi hd thdng rot : 

- To an b 6 long khudn phai dope kim loai didn ddy. 

- Dong kim loai cMy vao khudn phai dm, lien tuc, khdng va ddp, khong lam Id, 
vd he thdng rot. 

1.3.2. Cac bo phan cua hp thdng rot 

Cac bd phdn chinh ciia hd th6ng rot bao g6m : 

- Cdc rot (Pheu rot) 

- Ong rot 

- Ranh loc xi 

- Ranh dan 

1.3.2.1. Cdc r6t (Phlq r6t) 

C6c dung de chda kim loai tnrdc khi vdo khudn. Co nhidu loai khde nhau tuy 
theo khdi lupng cua vdt due (xem hiph 1.10). 

a) Cdc rdt third ng 

Loai nay dern gian, de che tao khi 1dm khudn nhung khdng co tac dung loc xi. 
Khi rot c&n chu y : Cdc rdt lidn tuc ddy kim loai de xi ndi ldn trdn, khdng vao khudn. 

b) Cdc rot co mang Iqc 

Dung h6n hop lam khudn lam mang lpc. Trade khi rdt kim loai va ta ddy trdn 
mang lpc mpt tdm s&t tdy (tdn la). Khi kim loai d6 ddy vao cdc, tdm sat bi cMy, 
kim loai ch£y vdo khudn qua mang lpc, xi bi giur lai khdng vao khudn. 

c) Cdc rdt co mang ngan 

Nhd co mpt hay nhidu mdng md tap chdt vd xi (co khoi lupng rieng nhd hdn kim 
loai) noi len trdn bi gih lai, kim loai qua cac khe phia dudi ch% vdo khudn. 

1.3.2.2. Ong rot 

(3ng rdt dung de ddn kim loai td cdc rdt den ranh lpc xi. Ong rdt thudng co tidt 
didn trdn, trdn to dudi nhd, co cac loai : ThSng (a), loai bde (b), va loai hinh rdn 
(cj Hinh 1.11. 
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Hinh 1.10 Cdc loai c6c rdt : 
a) Thudng ; b) Cd mang Iqc ; c) Co mting ng&n. 


6ng rot Phiu 



Hinh 1.11 Cac loai 6ng rdt : 
a) Thing ; b) Loai b4c vk c) Hinh rin 



Loai b, c co uu dilm la kim loai chly vao khu6n 6n dinh, kh6ng va dflp nhimg 
kho chi tao khi 16m khudn. 


1.3.2.3. Ranh Iqc xi 

Ranh loc xi dung de ch|n xi kh6ng cho di v6o khudn. Ranh loc xi thudng bl tri 
n6m ngang v6 nSm d phfa trdn ranh din, nhlim tao cho xi nhe ndi ldn vd bi gitJ lai 
d ranh loc xl, kim loai sach theo ranh din di v6o khudn. (Hinh 1.11) 

Ranh loc xi thudng co tilt didn hinh thang, vi nhu v6y tap chit dl n6i l§n vd mlt 
mlt nhi|t it, cung co loai ranh Iqc xi tilt .di|n hinh tam gilc va ntfa hinh trdn. Ranh 
lpc xi thudng co tilt di£n khlng dli theo chilu dai. 
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I.3.2.4. Ranh din 

Ranh din dung de din kim loai tut ranh loc xi vio long khu6n. Ranh din thudng 
co tilt diin hinh thang, hlnh tam giic, hlnh bin nguyit, song ranh din co tidt diin 
hinh thang li phi biin nhit vi co cac uu diem : Dl n6i xi trong ranh din, de cit 
ranh din ra khoi vit due vi kh6 tao thinh xi dong cue & chi din kim loai vao khuOn. 

1.3.3. Chpn chi din kim loai vio khuOn 

Viic chon chi din kim loai vio khuin anh hiring din kha ning diin diy khuin, 
tranh dude ufng suit bin trong vi ri co tao ra trong vit due. 

Chon chi din kim loai vio khuin tufln theo cac nguyin tic : 

-Vit due co khii luong dudi 1.5 tin, dii khing qui 3m thi nin din kim loai 
theo mOt phfa. Dii hdn 3m thi nOn din kim loai tOf gitfa vit due ra dl kim loai dien 
diy khuin d£ ding. Nlu vit due co hinh dang phufc tap mi chiiu dii trin 2m thi 
cin phai din kim loai theo hai phfa (hai hi thing rot riing biit). 

- Khi due cic vit due b&ng gang, chiiu diy khOng khic nhau nhiiu thi din kim 
loai vio chi mong nhit de dim bao t6c dO nguOi d moi ch6 cua vit due dOng diu. 

- V$t due la gang ft cic bon co nhiiu ch6 diy thi nOn din kim loai vio chi diy 
de vit due nguOi tOf tilt di|n be din tilt diin ldn nhit, do do khef dude umg suit 
trong v$t due nguOi tU ttf. 

- Vdi vit due co dang tr6n xoay, cin din kim loai vio theo tiip tuyin vdi thinh 
khuin vi dam bao dong kim loai xoay tron theo 1 hudng. 

- D6i vdi vit due thip, due trong mOt horn khuOn... co the din kim loai tur tr§n xuOng. 

- Vit dlic co chiiu cao trung blnh, due trong hai hay nhiiu horn khuOn, din kim 
loai tU giufa vio khuin. 

- Vit due cao, quan trong, due kim loai miu... co thi din tur dudi lin (ranh din 
xiphOng). 

1.3.4. Dau hrti, dau ngot 

I.3.4.I. D(ku hoi 

Tic dung : 

- Din khf trong long khuOn thoat ra, lim giim ip lye dOng cua kim loai trong 
khuOn. 

- Bio hiiu mure kim loai long vio trong khuOn. 

- Dung d! din vi b6 sung kim loai cho vit due. 

Diu hoi thudng co tilt diOn ngang li hlnh tron ho$c hlnh chU nhit, thudng d vi 
trf cao nhit cua vit due, co thi d$t 0 phfa trin hoic 6 ben. 

13.4.2. D$u ngOt 

Tic dyng : Ding de bl sung kim loai cho vit due khi dOng d$c, die bi&t khi due 
gang tring, gang ren, gang co dO bln cao, thep vi hop kim miu vi khi vit due co 
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thanh (My. D&u ngot phai duoc d$t vao ch6 th&nh vfit due t&p trung nhidu kim loai, 
ddng dfic eMm, co ng6t nhidu. 

D&u ngot co the bao gom mOt sd loai sau : 

a) D&u ng6t hu 

ThOng vdi khi trefi, c6 cac Uu diem sau : 

- Bo sung kim loai tdt 

- De quan sat trong qu& trinh rot kim loai vao khudn 

- Di chd tao 

Tuy v$y, loai d&u ngot n&y c6 mOt sd nhuoc diem : 

- Chieu cao d&u ng6t phu thuQc vao chidu cao hdm khudn 

- Hao phf kim loai nhidu 

- Chdt bln de roi vao long khudn. 

b) D&u ngdt ngam 

Loai d&u ngot nay kh6ng thdng vdi khi trdi nen chieu cao khdng phu thuQc v&o 
chieu cao ctia horn khudn, tdn it kim loai, sach song kh6 quaq. s&t, kho chd tao, bd 
sung kim loai kem. 

1.3.5. Tinh kick thu6c he thdng r6t 

T&t ca lupng kim loai vao khudn (ke ca h& thdng rot, d&u hoi, d&u ngot) deu qua 
hd thong rot. VI v&y phai tinh kich thtrdc hd thdng rot hop ly. Tuy nhidn, tinh toan 
chinh xac kh& phtirc tap. 

Co nhidu phuong ph&p tinh : Phirong phap gi&i tich, phuong ph&p d6 thi, tra 
bang... Tdt ca ddu thdng nhdt theo nguydn t&c : X&c dinh tidt di&n tdng cua ranh 
dSn, ranh loc xl va dng rot l&y theo ty Id nhdt dinh. 

1) Tinh tdng tidt di&n ranh d&n ; F rd 

Tat ca kim loai vao khudn ddu qua r&nh d&n, ndn ta co : 

£F rd -v.t.y = G (1) 

Trong do : 

- 2F rd - Tdng tidt didn ranh d&n (cm 2 ) 

- v - V&n tdc kim loai ch&y qua hd thdng rot (cm/s) 

- t - Thdi gian rot kim lo^ji (s) 

- y - Khdi Iuong ridng. cua kim loai (g/cm 3 ) 

- G - Khdi Iuqng v&t due (kd ck hd thdng rdt, d&u hoi, d&u ngot) 

Tuc (1) ta co : 

2 F * = (cm2) (2> 

Theo phuong trinh thuy d&ng hoc Becnuli ta co : 

v = n V2. g.Hp (3) 

fi = H& sd can thuy luc, phu thu&c v&o kim loai due, mate dp phurc tap cua v&t 
due, h& thdng rot. 
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Thtfdng// = 0,3 0,8 ; 

g - gia tdc trong trtfdng, g = 981 cm/s 2 

Hp - Chi4u cao tinh toan cua c6t ap suit (cm) 

Thay (3) vlo (2) ta dUcfc : 

p _ _G_ 

2 rd n . y . t . V2. g.Hp 
vdi gang y = 6.8 g/cm 3 ; {2g. 6.8.0.001 = 0.31(kg/cm 3 ) 

Ta co 

v P _5_ 

^ rd "" 0.31.// .t. VHp 
Nhtf v$y, de tinh $]F rd , phai xAc dirih t vl Hp. 
a) Tinh Hp : Chllu cao tfnh to&n cOt Ip suit 
Theo c6ng thdc thuy lire : 

Hp = H - p 2 /2.c 

H - Chilu cao cua 6ng rdt tir ch6 din kim loai vlo khudn din mlt thoang (cm) 
H.1.12. 

p - Chilu cao cua v$t due tinh td ch6 din kim loai trd l&n (cm). 

Quan hd giufa cac dai lifting phu thude vao clch chon ch6 din kim loai vao vlt 
due, dime mO ta tr§n hlnh 1.12. 



Hinh 1.12 C&c gia, tr\ Hp, H, c phu thude vho each b6 tri cM d&n kim loai vho vQt dilc. 
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Qua cac hlnh ve, ta th|y tuy theo Cdch b6 tri h£ th6ng rot mid ta c6 cOng thufc 
tinh Hp : 

a =>' Hp = H - c/8 (p =■ c/2) 
b => Hp = H - c/2 (p = c) 
c => Hp = H (p = 0) 
c) link th&i gian rdt 
Dua vao c6ng thtfc kinh nghi^m : 

*) Khi die gang va th6p tbdnh mdng, G < 450 kg 
t = s {C (a) 

S - H6 s6 phu thude vdo chi4u d4y thanh v$t due (Chon theo bang) 

G - Kh6i ludng vat due ke ca he th6ng rot, d&u ngot (kg) 


Chifiu dSy th&nh 
(mm) 

2,5 -r 3,5 

3,5 - 8 

8 -s- 15 

Gi6 tri S 

1.63 

1.85 

2.2 


*) DOi vdi vat due Idn b&ng gang : 
t = S. V2 pG 
p - filing e6 (p = 0.62) 
chieu dfiy trung blnh thanh (mm) 

10 => S = 1 

11-20 =» S = 1.3 

21-40 =* S = 1.5 

>40 => S = 1.7 

*) Ddi vdi vat due b&ng th£p 

G » 15000 kg t = S. fC 
G < 15000 kg => t = SI. y[G~J 
S,S1 - m s 6 
G - Kh6i ltfdng vdt due 
6 - Chi4u d4u thanh (mm) 

2> Tinh ti& difn cua Png rdt, ranh lpc xi 
*) Bdi vdi vat due gang c6 khdi krpng nho, thdnh mong : 
2 F rd : F rlx : F 6r = 1 : 1.06 : 1.11 

*) vat due gang, khoi lu<?ng trung binh : 

2 F rd : F rlx : F 6f = 1 : 1.5 : 2 

,*) Vat due gang co khdi lilpng ldn : 

2F rd :F rlx :F 6r = 1 i U : IA 

*) Ddi vdi vat due thep : 

2 F rd : F rlx : F 6r = 1 : 1.3 : 1.6 
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- Budng klnh 6ng rot d phln dudi : 

d D = {(4. F 6r In) (mm) 

- Budng klnh 6ng rot phAn trdn (gAn cdc) : 

d T = (1,1- 1,15) d D 

1.4 SAY VA LAP KHUON 

1.4.1 SSy khudn va loi 

1.4.1.1. Khdi nifm 

SAy khuon va loi nh&m nAng cao dd ben, tinh thdng khl va giam bdt kha nang 
tao khl cua chung khi rot kim Ioai vao khu6n. 

B6i vdi loi, ydu cAu ki thuAt cao hon ndn da s6 loi dAu phai sAy. 

B6i vdi khuon, chi tidn hAnh sAy khi chA tao vAt ldn va cao, nhGng vAt co hinh 

dang phdc tap, vAt due yeu cAu phAm chAt cao, chiu Ap Inc ldn. 

Thuc chat cua quA trlnh sAy la dung ngudn nhidt lam b6c hdi nndc trong khuon 
va loi. 

Cac phuang phAp sAy bao g6m : 

- SAy tiAp xuc : Cho be mAt cua vAt lieu Am tiep xuc vdi be m$t nong (tAm gang, 
dat nung nong...) 

- SAy doi lUu : Cho dOng khl nong qua be mat v$t lidu, nude trdn be m$t vA d 

b§n trong dAn dAn boc hdi. Phudng phdp nay dude sil dung n)ng rai. 

- SAy bde xa : Dung cAc tia hdng ngoai tu mOt ngu6n nhidt nAo do truyen tdi b£ 
mAt vAt lidu Am. (Ngu6n : Bong den, dAy di$n trd...) 

1.4.1.2) Nhiet d0 vA thdi gian sfly 

a) Nhift dO say 

Nhidt dO sAy cang cao thl hdi nude b6c cang nhanh, song nAu cao quA de lAm hu 
hong bd mat khudn, loi, de gAy mit nd. 

Neu nhiOt do quA thAp thi thdi gian sAy 
se lAu. Tuy theo hinh dang, klch thude, 
be ddy, vAt liOu... ma chon nhidt dO thlch 
hop. Thdng thudng nhidt dd sAy trong 
khoang 175 - 450°C. 

b) Thdi gian say 

Thdi gian sAy phu thude vao tdc dO 
chuyAn ddng cua dong khl trong 16, vao 
klch thude cua khudn, loi. 

QuA trlnh sAy chia lam 3 giai do an 
nhu trdn hinh 1.13 

I. Nhidt dd tSng chAm, ddu 

II. GiQ nhidt dd 6n dinh 



Hinh 1.13 Cac giai doan trong 
qud trinh sdy khudn, l5i. 
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III. Lam ngupi txjf tLr de tranh ntrt 

Th6ng thudng, vdi cac loi < 200 kg, co cMt kdt dinh, thdi gian sdy t = 0.75 -5- 6h 
1.4.2 Ldp rap khudn 

La c6ng viec cu6i cung, co y nghia quan trong vi lSp rap kh6ng chinh xac g&y 
nen hu hong ho&c khuydt t&t. 

Khi lSp rap cdn chu y : 

a) Kiem tra vi tri cua loi trong khudn 

Sau khi dSt loi, dung during de kiem tra vi tri cua loi trong khudn : Vi tri n&m 
ngang, tMng dumg.,. 

h) Xac dinh life de khudn 

Sau khi lap rdp khudn, dung buldng, ch6t de kpp cMt cac nufa khudn lai vdi nhau 
hoac dSt tai trong de - goi Id lUc de khudn, dd tranh kim loai long ndng khudn 
trdn len. 

Nhu vdy, luc ddy cua kim loai long ldn khudn trdn va ldn loi phai nhd hefn khdi 
lupng cua khudn trdn vdi luc de khudn. 

Ta tinh luc day Pj cua kim loai long ldn be m&t khudn trdn theo dinh ludt Acsimet: 

Pr = y.v 

y - Khdi lupng ridng cua kim loai long (kg/cm 3 ) 

V - The rich phdn khudn tren co bd m$t tidp xuc vdi kim loai. 

V = A.H 

A - Phdn bl m$t vdt due tiep xuc vdi khudn trdn. 

H - Chidu cao til bd m$t A tdi m$t thoang ctia c6c rot. 

Nhu vdy P L la kh6i lupng cua kh6i kim loai tuong duong co the rich V. Loi cung 
chiu luc ddy cua kim loai long, thdng qua gdi loi d£y khudn trdn luc P 2 . Luc P 2 b&ng 
khdi lupng kim loai co the rich bSng the rich loi chidm trong kim loai long. 

Nhu vdy, luc ddy cua kim loai long ldn khudn trdn Id : 

P=P 1+ P 2 

Va luc de khudn bAng luc P truf di khdi lupng ctia hom khudn trdn + hdn hpp 
khudn trdn (G kl ) 

Luc de khudn : 

G = (P - G kt ).n 

n - Hd sd an todn (n = 1.3 -5- 1.4) 

G kt = G hh +G hk 

G hh , G hk - Khdi lupng hdn hpp v& khdi lupng cua hom khudn trdn 
Ngoai phudng phap trdn, ngudi ta con dung edng thiic gdn dung : 

P = 10.(F.H.y + V.y - G kl ).n (N) 

Trong do : 

F - Didn rich hinh chidu b&ng cua m$t khudn trdn (dm 2 ) 

(Ke ca didn rich cua hd thdng rot) 
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H - Chieu cao hOm khudn trdn (dm) 
y - Kh6i liryng ridng cua kim loai due (kg/dm 3 ) 

G kt - Kh6i liryng hom khudn tren (h6n hop = hom) (kg) 
n - He so an to&n (n = 1.3 - 1.4) 

- Ndu kep bang buldng, lye p tdc dung ldn m6i bulong la : 

p = (P.1.25)/N (N) 

P - Lye de khuon ; 

N - So bulong ; 

1.25 - Hd s6 tai trong phdn b6 khdng deu ; 

- Dirdng kinh bulong : 

d = 0.04.\fP (cm) 

1.5. mOt SO PHUONG PHAP DUC DAC BIET 

San xuat due ng&y cang phat trien, ydu cau s6 liryng chi tiOt due ngay cang nhieu, 
yeu cau dp chinh xac, dd bong be mat ngay cOng cao, pMm chdt v&t due t6t. 

Due trong khuon cat khong d&p utng diryc cac ydu cau trdn : Khuon dung mdt 
ldn, dO bong, do chinh xac th£p, liryng dir gia cong co khl ldn, nhieu khuyOt tat, gid 
thanh cao. 

Do vdy xuOt hien mOt loat cac dang due mdi - goi la due ddc biet, de dap ling 
ydu cau ki thuat ngay cang cao. Sau dSy ta xet m6t so dang due dac bi£t diryc pho 
bien trong san xudt hien nay. 

1.5.1 Dtic trong khuon kim loai, 

Thyc chdt cua diic trong khudn kim loai la didn ddy kim loai long vdo khudn 
diryc chO tao bling kim loai. Khudn kim loai co cau tao vd cd ban cung nhu khudn 
cat, nhimg do khudn kim loai co tinh chat co li khac vat lidu khudn cat nen co nhutng 
dac diem ridng : 

- TOc dO kdt tinh cua hyp kim due ldn nhd kha nang trao ddi nhidt cua hyp kim 
long vdi thanh khudn cao. Do vdy, ldp bO mat cua vat due cd do hat nho, ccr tinh cao. 

- Dd bong be m$t, dd chinh x&c cua long khudn cao ndn tao ra chdt liryng vdt 
due tot. 

- Tudi bdn cua khudn kim loai cao. 

- Do tidt kidm thdi gian lam khudn ndn nhng cao ndng suat, gia thhnh san 
pham giam. 

Due trong khudn kim loai cung co mdt sd nhiryc diem : 

- Khdng due diryc cac vdt due co hinh dang qua phtfc tap, thanh mong v& cd 
kh6i liryng ldn. 

- Khudn kim loai khdng cd tinh lun va khdng cd kha nfing thodt khl, didu ndy 
de gdy nut, cong, vdnh vat due. 

- Gi£ thdnh chd tao khudn cao. 
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Phuong ph&p nay thich hop trong dang san xudt hang loat vdi v4t due don gian, 
nhd hope trung binh. 


1.5.2 Due ap luc 


Due ap lire 14 phuong phap dung dp lire ep kim loai long dien d4y vao khudn, 
sau khi ddng dac, ta thu dupe v4t due. 

Tren hlnh 1.14 gidi thipu so dd nguydn li may due &p lpc kieu pitdng co budng 
ep ngudi 



a) 



Hlnh 1.14 So db due dp luc kiiu pitdng 

Hop kim long da dinh lupng dupe rot vao budng ep (2). Khi pitdng ep (1) thuc 
hipn hanh trinh ep, hop kim long ep ldn pitdng (3) di xudng. Cira (4) se d6n hop 
kim long qua ranh dfin v4o khudn (5). Khudn due g6m hai phdn tlnh v4 dpng co co 
c4u dong md. V4t due sau khi ddng dpc dupe I6y ra theo phdn dpng eua khudn. Luc 
nay pitdng (3) thuc hidn su dich chuyen ngupc d6 dly phdn hop kim thiia (6) ldn 
khoi midng xilanh chu4n bi cho hanh trinh ep tiPp tuc. 

Due 4p luc co c4c dpc diem sau : 

- Due dupe vpt due phde tap, thhnh mong (1 -s- 5mm), due dupe c&c loai 16 co 
klch thude nho. 

- Dp bong v4 dp chlnh x&c cao. 

- Co tinh vpt due cao nhd mdt dd vpt due ldn. 

- NSng su6t cao nhd didn d4y nhanh va kha nSng cd khi hoa thuan lpi. 

Nhung due 4p luc cung cd mdt sd han chd : 

- Khdng dung dupe loi cat vi ddng chay cd ap luc. Do vay hinh dang 16 hope mpt 
trong phai don gian. 

- Khudn chong bi mai mon do dong chay dp luc eua hop kim d nhidt dp cao. 


1.5.3 Due ly tam 

Thuc chdt, due ly t&m la rot kim loai long v4o khudn quay. Nhd luc ly tdm sinh 
ra trong khi quay, kim loai long bi ep v4o thanh khudn vd ddng d$c tai do. 
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Hlnh 1.15 gidi thidu hai phucfng phap due ly t&m : Due ly t&m co true quay tMng 
dijfng (a) v& due ly t&m co true quay n&m ngang (b). 



Hinh 1.15 So dd due ly t&m 
a) Dtic ly t&m true citing ; b) Due ly t&m true ngang. 


Due ly t&m co cac d&c diem sau : 

- T6 chile kim loai min chijit, khdng t6n tai c&c khuy6t t&t r6 khl, ro co... 

- Tao ra vat due co 16 r6ng m& khdng c&n loi. 

- Khdng dung hd thdng rot phhrc tap ndn it hao phi kim loai. 

- Co the tao ra v&t due g6m vai ldp kim loai khac nhau trong mpt vat due. 
Nhupc diem cua due ly t&m chu yeu la tinh thidn tich vung theo tiet didn ngang 

v&t due do m6i ph&n tur co kh6i lircmg khac nhau chiu lure ly t&m kh&c nhau. Ngo&i 
ra, phifemg phap n&y chi thlch hop vdi v&t co dang tron xoay, khi due 6ng dudng 
kinh ben trong kho khdng che chinh xac v& be mftt trong co chdt lupng kem. 


1.5.4 Due theo khudn m&u ch&y 

D&y 1& dang due d&c bidt trong khudn 
mOt l&n. Thuc chdt cua due theo khudn 
m&u chay tuong tu nhu due trong khudn 
cat, song c&n ph&n bidt hai diem sau : 

- Long khudn dupe tao ra td v&t lidu 
de chay (sap, paraphin...). Do dd vide l&y 
m&u ra khoi long khudn dupe thuc hidn 
b&ng c&ch nung chay m&u rdi rot ra theo 
hd th6ng rot. 

- V&t lidu chi tao khudn b&ng chdt lidu 
d&c bidt ndn chi c&n dd d&y nho (6 -s- 8mm) 
nhung lai r&t ben, thdng khi tot, chiu nhiet... 

Quy trlnh due theo khudn m&u chay co 
the tom t&t nhu sau : 



Hinh 1.16 Khudn due m&u chdy 
1. H6 thting rot ; 2. V6 khudn ; 3. L6ng khudn 
4. Horn khudn ; 5. Cat ddm ; 6. Hop kim dtic 
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Chi tao mot loat mau tti v|t lieu de chay co hinh dang giong hdt nhu hinh dang 
vat due. Ghep mot loat mlu chung m|t he thong rot de tang nSng suit, sau do dSt 
chung vao horn khudn va lien hanh dien dly bang h6n hop lam khudn. Phin tllp 
xuc vdi mlu ta dung hdn hop co d| hat nho, min de tang do bong bl mlt cua v|t 
due, sau do co the dung cat dim (5) de tilt kiem. Sau do tiln hanh sly horn khuon 
cung mlu va h6n hop lam khuln. O nhidt do cao, mlu bi nong chay, ta gan ra ngoai, 
thu dupe khdng gian bao g6m he thing rot va cac mau da bi nong chay. Sau do khi 
hln hop lam khudn ran chic, ta co the tiln hanh rot kim loai long. 

Due theo khudn mlu chay co mot si dpc diem sau : 

- V|t due co do chinh xac cao nhd long khuon khdng phai lip rap theo mat phan 
khuon, khong cln chi tao loi rilng. 

- Chit lupng be mat dam bao do bl mat long khudn nhln, khdng chay khuon... 
- Co the due dupe v|t due td vat lieu kho nong chay, nhiet dd rot cao. 

- Quy trinh chi tao mot vat due glm nhilu edng do an ndn nhng suit khdng cao. 

Due theo khudn mlu chay chi thfch hop de chi tao ckc v|t due tu kim loai quy, 

cln phai tiet kiem, nhGng chi tilt doi hoi dd chinh xac cao. 

1.5.5 Due liln tuc 

Due liln tuc la phuang phap liln tuc rot kim loai long vao khudn kim loai co hi 
thing lam ngu|i tuln hoan, nhd dd hop kim due kit tinh rlt nhanh. Phln v&t due 
da kit tinh lien tuc dupe lly ra khoi khudn. 

Khi ngat quang qua trinh rot va lay vdt due d m|t thdi diem nao do tuy theo dp 
dai cua vlt due ngudi ta gpi la due ban lidn tuc. Trong san xult, due ban lidn tuc 11 
dang pho biln de chi tao cac san phlm dang thanh hole dang Ing. 

Hinh 1.17 gidi thieu 3 dang due lidn tuc : Due thanh kim loai, due Ing kim loai 
va due cac dai hoac tim kim loai. 



a) b) c) 


Hinh 1.17 So dd ede phuong phdp due lidn tuc. 
a) So d6 due dng ; b) So d6 due thanh ; c) So d6 ddc t£m. 
1. Khufin due ; 2. S&n ph£m ; 3. Nude tuan hoan lhm ngu6i. 
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Khu6n due lidn tuc d bit ky dang nlo cung co nguydn li cua mOt blnh kit tinh. 
Hdp kim long dupe rot vao khu6n vpi t6c dd phu hpp vpi t6c dp kit tinh. Hd thing 
keo vat due ra khoi khudn cung co tie dp phu hop sao cho qua trinh 1dm vide lidn 
tuc trong mpt thai gian nhlt dinh. 

1.6 KIEM TRA VAT DUC 

Sau khi kim loai dong d$c, ta tiln hdnh do khudn, phd loi, cdt hd thing rot, dlu 
ngot vd 1dm sach vdt due sau do tiln hdnh kiem tra vat due de phdt hidn cac khuyet 
tat cua vat due. 

1.6.1 Cac dang khuydt tpt cua vfit due 

Khuylt tat Id cac sai ldch vd hinh dang, kich thude, trong lupng hodc nhttng sai 
ldch so vdi cac ydu clu ka thudt da dupe quy udc. 

a) Sai eh ve hinh dang, kich thir&c va trong hrpng 

- Thilu hut : Kh6ng du kim loai trong long khudn 

- Ldch : Co sU xd dich gitfa cac phdn trong mpt vdt due 

- Bavia : Phln thira hinh thanh d chi rap khudn 

- Vdnh, cong : Do anh hudng cua ling suit trong vdt due. 

- Sai kich thude : Kich thude tdng hope giam. 

- Sai khoi lupng : Chdnh ldch ve trong lupng so vdi ydu cdu. 

b) Khuyet tdt mat ngodi 

- Ch&y cdt : H6n hop lam khu6n chiu nhidt kem, bi chay, kim loai dien vao 1dm 
vdt due co mdt xu xi. 

- Khdp : Cdc mep tron hodc cong trdn mpt vdt due do dong kim loai vdo khudn 
khdng lidn tuc, khdng dinh vdi nhau do ddng dpc sdm. 

- Lom : Tren bi mpt khudn do Id khudn, co vat la trong long khudn khi rot 
kim loai. 

c) NiH 

Do ung suit trong, co hai loai : 

- Nut nong : Xly ra d nhidt dp cao, sinh ra khi kim loai long kit tinh, the tich giam. 

- Nut nguPi : Do bi ung suit bdn trong, xly ra d nhidt dp thlp. 

d) Lb hong trong vat diic 

- R6 khi : Do khi hoa tan trong kim loai long khdng thodt ra dupe, sinh ra nhtfng 
16 nho co hinh dang, kich thude kMc nhau. 

- R6 co : NhUng 16 nho, sin sui (trdn bd m$t hope bdn trong vdt due), do clu 
tao cua khudn khdng dung, khdng dam bao cho vdt due co nit ddu dpn, lupng kim 
loai b6 sung khdng du. 

e) Lan tap chat 

- R6 xl : NhUng 16 trlng trdn vdt due co chiia xi. Nguydn nhan 11 do loc 3d khdng 
tdt, rot kim loai khdng lidn tuc, nhidt dd rot thlp. 


27 



- R6 cit : Nhufng 16 hdng co chuCa h6n hpp 14m khudn 

- Lin tap chit phi kim loai : Do nguyin t6 phi kim loai l&n vio trong vit due. 

f) Sai to chtSrc 

- Sai cd hat : lam ngupi vit due khdng diing t6c dp. 

- Bien tring : Trong khi due gang xam, mpt s6 phin cua vit due do t6c dO ngudi 
qui nhanh (thanh mong, truydn nhiit nhidu ...) gang xim bi bidn thinh gang tring, 
co dp cung cao, kho gia c6ng cit got. 

- Thiin tich : Co su khic nhau vd thanh phin ho a hoc din tdi sir khac nhau vd 
co tinh d cac vung khac nhau. 

- Sai ciu true. 

g) Sai ve thanh phan hoa h<?c vd co t'inh 

- Thinh phin hoa hoc : Vit due co thinh phin hoa hoc khdng dung vdi ydu ciu 
do me lipu khdng dung. 

- Sai vd co tinh 

- Sai ve H tinh. 

1.6.2 Ki£m tra, sAa chda cic khuydt t£t ciia vat die 

1) Kiim tra vat due 

Co the tidn hanh kiem tra bing cic phuong phip sau : 

- Bing mit thudng hope bing cic dung cu do : Kiem tra cic khuydt tit bin ngoii 
nhu : thidu hut, lech, chiy cit, nut ngoii. 

- Bing phuong phip vit li : Kiem tra r6 khi, r6 xi, mit bin trong, l&n tap chit. 

Sau diy gidi thieu khii quit mdt sd phuong phip kiem tra khdng phi huy NDT 

(non - destructive test) thong dung. Cic phuong phip niy khdng chi ip dung cho 
vit due mi con ip dung cho vide kiem tra cic mdi hin, hoic kidm tra kim loai noi 
chung. 

a) Diing tia X 

Dung tia X chidu qua kim loai, cin cii vio cac vung sing, tdi thu dupe trdn phim, 
ta co the nhin bidt dupe cac loai khuydt tit va vi tri cua no, vi khi g&p khuydt tit 
nhu ro khi, niit... cudng dp tia X truydn qua nho hon so vdi cic vung khic khdng 
co khuydt tit. 

Kha n&ng xuyin qua cua tia X : Vdi thep : 70mm ; Nhdm : 150mm ; Ddng ; 25 
mm ; 

Co the xac dinh dupe khuydt tit co kich thude b&ng 2% chidu diy ctia kim loai 
vit due. 

b) Diing tia y 

Tuong tu nhu tia X, tia y co the xic dinh dupe khuydt tit co klch thude 2-5% 
chieu diy vit due. Chidu diy tdi da co thd kidm tra dupe li 600mm. 

c) Diing sieu am 

Set dung song im co tin sd 1 -s- 10 Mhz. Song siiu im doe co the truydn trong 
chit rin, chit long va trong khdng khi. Song sidu im ngang chi truydn trong chit 
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rdn. Co the phdt hiOn cdc khuylt tat nAm vu6ng goc vdi phirong truyOn song va co 
klch thirdc ldii hon nda budc song. 

Song siOu Am khi truyOn tCf mdi trudng nay sang m6i trirdng khdc xAy ra hien 
tirong phan xa, truyen qua vA lOch hirdng. TrOn bi§n gidri kim loai - khbngj khi, hien 
tirong phan xa xAy ra thtfc td la 100%. Nhtf vOy, de dam bao hiOu qua truyen song 
siOu am tCf dau do vao kim loai, trOn bO mfit cua kim loai thirdng cd ldp chuyen tilp 
thich hcfp (nirdc, dau...) 

Phuong phap dung siOu am thirdng su: dung mAy do xung (trOn nguyOn li rada). 
Cac may do xung co mOt d&u do la bO phat ddng thdi la bO thu hoac co hai d£u 
do : bq phat, bO thu riOng biOt. HO thing mOt ddu do dua trOn nguyOn If phan xa 
(H.1.18), khuylt tat diTqc thl hiOn trOn man hinh the hiOn qua song bit thirdng, tor 
vi tri song do co the xdc dinh duoc khoang cAch tir khuyOt tat den bl m&t kim loai. 
HO thing hai diu do lam viOc trOn nguyOn li truyen qua (H.1.19). 

Phirong phdp kilm tra dung siOu am la phiTOng phap de dang, tin c$y de phat 
hiOn nhfing khuylt tat nSm song song vdi bl m$t vat liOu va diroc dung rOng rai dl 
kilm tra vat due va m6i hAn. Co the dung de phat hiOn khuyet tat d dO sAu vAi met 
(vdi thep tdi 5m). Nhimg dli vdi gang xAm, do hinh dang cua graphit nOn hip thu 
song Am nhiOu, do vAy chi kilm tra tdi dO sau vAi cm. 



Hinh 1.18 Phuong phdp phan xq xung 
a- B6 trl ki£m tra 
b- Man hlnb dao dQng ki 

1- D£u d6 pMt - thu 
a- Chi thj khuyet tat 
b- Hi£n thi m&n hinh 


Hinh 1.19 Phuong phdp truyin qua 
a- Vat li$u khflng co khuydt tat 
b- Vat li6u cd khuydt tat nho hefn chum song 
si@u am. 

c- Vat li$u cd khuyet tat 16n han chum song 
si§u am 

1- Bd phdt ; 2- B$ thu. 


29 


d) Phitong phap tic tricang b$t 

DSy la mot trong nhting phuong phap th6ng dung nhdt de phat hipn nhung khuyPt 
tat bP mSt cua cac san phlm tit vdt lipu thudn tCt. De chi thi ntfi co khuyPt tat, ngucfi 


ta sir dung sir thay doi ttr thdng do khuyet 
tat gty ra cda vat da dupe tur hoa (H.1.20). 
Khuyet tat lam tang dang ke ttr trb, do v&y 
tai vi tri khuyet tat, mat dp ttr thong tang, 
dubng tijc thdng bi udn cong va mpt phin 
thodt ra khoi bP mat kim loai tao thanh 
cue tii xung quanh vi tri khuypt tat. De phat 
hien vi tri, ngubi ta sir dung mat sat ho Sc 
chdt long chi thi - ddu loang co mang bpt 
sat. Cac hat nhiem tir tap trung tai cac noi 
co khuyet tat. 

e) Phurong phap tic cam 
Cac phUdng phap nay chu ydu phat hi§ 
dien tron. 




Hinh 1.20 Nguy in . li phuong phap tit bQt 
a- Khuy&t tat b§ m$t 
b- Khuyet Mt b§n trong 
1- Mat s&t ; 2- Tut thCng 
3- Khuyet tat. 

. khuydt tat bp mpt cua san pMm, tibt 


- Chi thi trubng phan tan : Nguydn li tuong tu nhu phuong phap ttf bpt, tir trudng 
phan tan dupe phat hidn bdng bp do didn tb trudng dich chuyen trdn be m$t vat da 
dupe ttr hoa va no chuyen su thay doi tii trudng sang xung dipn. Phuong phap nay 
phu hop vdi cac vdtlipu thudn ttr. 

- Do dp d&n cua ldp bP mSt cua san phlm bang dong Fucd : May phat td trudng 
thay ddi lam cam ring trdn bp mSt san pMm dong xoay chiPu md mat dp dong cua 
no phu thuPc ngoai cac yPu t6 khac, vdo dp dSn cua san phlm. KhuyPt tdt bP m|t 
lam giam dp ddn rdt nhiPu do vdy no lam thay dPi diPn thP cua cupn ddy phdt ttr. 
Phuong phap ndy co the dp dung cho vpt lidu thudn tut cung nhu cho vdt lidu khPng 
cam ttr (paramagnetic materials). 

2) Sua chiia khuyet tpt vat due 

KhuyPt tdt co nhieu loai, co loai sita chtfa dupe, co loai khdng sita chda dupe. 
Tuy theo tinh chdt, kich thude, hlnh dang cua khuyPt tdt ta co cac bidn phdp sba 
chuta : 

- Neu co r6 d phin khOng quan trong : Trdt bdng sdn, bakdlit, hP g6m ddu + 
graphit, nhua matit... 

- Ch6 thiPu hut ldn co the rot thdm kim loai vdo. 

- Ndu thiPu hut ch6 chiu dp luc : Han dip. 

- Dp ciing khdng dat : Nhidt luydn. 

NPu khuyPt tdt d nhfmg ch6 quan trong hoac nghidm trong thi phai loai bo san 
phlm. 
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Chircmg 2 

GIA CONG KIM LOAI BANG XP LUC 


2.1 KHAl NIEM CHUNG 

Gia cing kim loai bang ap lire li phucfng phap gia edng dua vao kha nang biin dang 
deo cua kim loai, dung ngoai luc cua thiet bi lam cho kim loai biin dang theo hinh 
dang, kfch thude yiu ciu, kim loai vln giu: dupe tfnh nguyen ven khdng bi phi huy. 

Gia c6ng ip lire la phuong phap gia cong khong phoi, co the dung cho tit ca chc 
kim loai co tinh deo, ft hao t6n kim loai, cho ning suit cao. Sau khi kim loai qua gia 
edng ap lire, cd tfnh cua kim loai dude cai thidn ro rit, vi viy nhufng chi tiit kim loai 
quan trong thudng dude chi tao til kim loai da qua gia edng ip lire. Nhufng dang ca 
ban cua gia cong kim loai b&ng ip luc li : Can, keo, ep, ren (tu do, khuin) va dip. 

Do gia edng kim loai bang ip lufc chu yeu dua trin tfnh deo cua kim loai, nin 
trude het ta xet khai niim vi biin dang va biin dang deo trong kim loai. 

2.2 SU BIEN DANG CUA KIM LOAI 

2.2.1 Khai ni?m 

Da so cac vit Mu kim loai, qui trinh biin dang dudi tac dqng cua ngoai luc xay 
ra nhu trin hinh 2.1 bao g6m cic giai doan sau : 

- Biin dang dan h6i (doan OA) : Li biin dang ma sau khi ngoai luc thdi tac 
dung, vat trd vi hinh dang va vi trf ban diu. Quan hi giUa ling suit vi biin dang 
la tuyin tfnh vi tuin theo dinh luit Hooke (Da khao sit trong Sufc bin vit liiu). 

- Bien dang deo : Li biin dang khQng bi mit di sau khi ngoai luc thoi tac dung. 
Biin dang nay tuemg ring vdi giai doan chay cua vit liiu (doan AB). Dac diem cua 
giai doan nay li luc kh6ng ting trong khi biin dang vin tang. 

- Biin dang pha huy : Sau khi qua giai doan 
biin dang dio, vit liiu bi biin cifrig nin d giai 
doan niy, luc co ting biin dang mdi tang, quan 
hi giUa luc va dd biin dang li dudng cong. Ta 
tiip tuc tang luc cho tdi khi dat gia tri ldn nhit 
(diim C), sau do luc giam nhung biin dang vfin 
ting cho tdi luc duft. Trin d6 thi, BC bieu dien 
giai doan cung c6 cua vit liiu, CD li giai doan 
phi huy. 

2.2.2 Bien dang deo cua kim loai 

Ta da biit, thong thudng kim loai co cau 
true da tinh thi - bao g6m nhiiu hat. Trong 
m6i hat, cac tinh thi xip xip theo mot phuong 



Hinh 2.1 Quan he giUa luc P 
vh luqng bi£n dang A l 
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nhat dinh va c6 the coi dcm tinh the la mdt hat. Cac hat dinh hudng khdc nhau va 
tao vdi nhau m6t goc nhlt dinh tai bidn gidi hat. Ban chiit cua bi4n dang deo trong 
kim loai la bidn dang deo trong dan tinh the vd trong da tinh the. Ta se xet Mn luqt 
bidn dang deo trong tiing loai. 

a) Bien dang deo trong dan tinh thi 

Bien dang deo trong dan tinh the ,xay ra theo hai c0 chd chinh : Su truqt va 
song tinh. 

*) Su tru0t 

Trong tinh the lu6n tdn tai cdc khuydt tat, khuydt tat dudng quan trong nhat la 
l$ch mang, bao gom 16ch mang xo&n va I6ch mang vufing goc (Hinh 2.2). 



A) 


B) 



Hinh 2.2 So dd l$ch mang uudng goc (B) vh lick mang xodn (A). 


0 lech mang vubng goc, phia ben tr6n mdt m&t ph&ng ndo do (goi la m#t truqt) 
co m^t ldp nguydn til thila so vdi phan dtrdi cua m&t nay. Khi co ngoai luc tac dung, 
ldch mang chuyen d^ng theo phuang luc the dyng ddn ddn sang cdc vi tri cua c&c 
nguydn tu: kd c&n theo tiing bude gidng nhu su dich chuyen cua con s&u do (Hinh 
2.3) cho tdi khi g$p bidn gidi hat ho$c bd m£t kim loai. Qua trlnh ndy goi la su truqt. 
Nhu v&y su truat la su dich chuyen tuang d6i cua mdt bO pMn so vdi mdt bd pMn 
khdc cua mang tinh th4 trdn mat truat theo mdt phuang goi la phuang truat di mdt 
khoang c&ch la bdi s6 cua khoangcdchgifla c&c nguyen til. Kdt qua la sau khi ngoai 
luc thdi the dung, v&t khdng the tu trd vl hinh dang vd vi tri ban d&u. 

Hinh 2.4 bieu diin su tao th&nh bde thang trdn bl m$t tinh the do su chuyen 
ddng cua 16ch mang dudi the dung cua ngoai luc. 
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Hinh 2.3 Biiu diin six tuong tif giita a&u do vd qud trinh 
d(ch chuyin cua l$ch mang (six tricot) ; Mui t&n chi life tdc dung. 



Hinh 2.4 Stf tqo thbnh bQ.c thong trin bi m4t ctio tinh thi do six chuyin dQng cua l£ch mang 

a) vudng gdc v& b) Igch xodn. 

Vdi ldch vudng goc, hudng chuyin dQng cua ldch mang cung phuong vdi phuong 
cua ling su^t tilp, vdri ldch mang xodn, ldch mang chuyin d$ng vudng gdc vdi phuong 
cua ling sudt tilp. 

*) Song tinh 

MQt co chi khde gdy ndn biln dang ddo Id song tinh. Song tinh Id su dich chuyin 
tuong d6i cua m0t loat m$t phSng ede nguydn tvr ndy so vdi mQt loat cac m$t phdng 
nguydn tuf khde, ede nguydn til d6i xiing nhau qua mOt m$t phdng du<?c gpi Id m$t 
song tinh (Hinh 2.5). Khoang dich chuyln cua ede nguydn td khdng phai Id sd nguydn 
ldn khodng edeh gitfa cac nguydn til (thdng s6 mang). 



a) b) 

Hinh 2.5 So dd song tinh. a,b - Mang tinh thi trU.de vd sau song tinh. 

c~c - Mdt song tinh. 
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Hidn tiring song tinh xMy ra rit nhanh vd cang malih khi biin dang ddt ngOt vd 
tic d6 biin dang ldn (vi du khi dap). Song tinh co anh hudng din sy truot : 

- Tao diiu kidn cho mdt truot 0 vdo vi tri thudn lpi fthit giup cho biin dang dl 
dang (Vi song tinh gay biin dang it vd sU tnipt chi xiy ra theo phuong va trong cdc 
mat trupt nhit dinh). 

- Trong qud trinh truot, niu co xuit hidn song tinh thi d$c diem n6i bat nhbt la 
dng suit tiip tdi han giam xuong. 

b) Biin dang dio trong da tinh the 

Biin dang dio trong da tinh thi bao g6m 
hai qua trinh chu yiu : Biin dang trong nOi bO 
tung don tinh the (trong nOi bO tCmg hat) bao 
gom qua trinh truot vd song tinh x£y ra tuong 
tu nhu trong don tinh the, ngodi ra con co sy 
biin dang gitia cac hat (sU truot va dich chuyin 
tUOng d6i giufa c&c hat). Cdc hat khdng biin 
dang ciing mOt luc ma b&t d&u d nhflng hat co 
myt truot tao vdi luc tac dung mdt goc gan 45° 
nhit, sau do din cac hat ldn c&n khdc vd cii thi 
cac hat dupe biin dang din. 

Sy biin dang cua da tinh the kem hon biin 
dang cua don tinh thi r&t nhiiu, nghla Id de dat 
duoc cung mOt miic dO biin dang, d da tinh the 
cdn ting suit ldn hon rat nhiiu (hinh 2.6) 

2.2.3 Anh hudng cfla gia coiig dp lpc den tO 

a) Gia cong nguqi va gia cdng nong 

Tuy thuOc vdo nhidt dO trong qua trinh gia cdng, ngudi ta phdn ra gia cdng nguOi 
vd gia cdng nong. 

Gia cdng ngupi la qud trinh gia cdng x£y ra d dudi nhiet dp ket tinh lyi, con gia 
cdng ndng Id qud trinh gia cdng xiy ra trdn nhidt dp kit tinh lai. (Nhipt dO kit tinh 
lai cua kim loai la nhidt dQ md d do xiy ra hidn tupng kit tinh lai - Xem gi&o trinh 
"Vdt lidu cd khi", dii vdi kim loai nguydn chit T ktl = 0.3 T n6ngchSy (K), vdi hop kim, 
nhidt dp kit tinh lai cao hdn, co the dat tdi 0.7 T n6ng chiy ). 

Gia cdng nguOi kem theo hidn tuong biin ciing, ton tai ling suit du, kit qua 1dm 
cho dp bin, dO ciing tang, dO deo vd dO dai va cham giam. Gia cdng nguOi cung 1dm 
thay doi li tinh cua kim loai : BO din didn, d§n nhidt, dO id thim giam, dO hoa tan, 
luc tu tinh va tii tre tdng. 

Bi lam ihit hidn tuong biin ciing vd tdng kha nang biin dang dio cho cac budc 
gia cdng tiip, ta phai tain hdnh u. 

Trong qud trinh gia cdng ndng, hidn tuong biin ciing cung xiy ra, song vi d nhidt 
dO cao ndn ding thdi x£y ra hidn tupng biin min. Biin dang ndng co the trCf bo 



Hinh 2.6 Stf phu thuQc ling suit truot 
vho gdc biin dang cua kim loqi c6 cdu 
tnic lAp phuong tdm m$t. 
a - Ddn tinh th4 
b - Da tinh th£ 

I - Vung truot di dang 

II - Vung hda bSn. 

chute vd co tinh cua kim loai 
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dude khuyet tat cua to chute due, ldm t&ng dd min ch&t cua kim loai, tao nen to chute 
dang thd, lam tang eo tinh cua vdt lieu. 

b) Anh hurang cua gia edng dp lyre den to chi'cc va ca tinh cua kim loai 
Ket qua chu ydu cua gia cong ap luc Id trfr bo dude cac khuyet t$t do diic de lai 
nhu lorn eo, r6... vd ddc biet Id to chute nhdnh cdy cua vdt due. Nhd gia edng ap luc, 
cac hat kim loai bi keo dai tao thdnh thd lam cho d$ ben cua kim loai mang tinh 
di hudng (eo cac gia tri khde nhau theo ede hudng khde nhau). T6 chute thd trong 
kl thudt eo y nghla rdt quan trong - Khi thiet ke ede chi tidt may, ta edn chu y ddn 
to chile thd theo nguydn tac : Luc cat phai dupe bd tri thang goc vdi thd, luc keo 
tot nhdt ndn bd tri trung vdi phudng cua thd, trdnh cdt dilt ede thd khi gia edng va 
nen tim each udn cac thd theo dudng bao quanh cua chi tidt. 

De hieu ro dieu nay, ta ldy vi du khi che tao buldng chiu luc (Hinh 2.7). De tao 
mu buldng, ngudi ta eo the dung phudng phdp cat got tu thep can (Hinh 2.7a). 
Phudng phap nay 1dm cho cac thd kim loai d phan mu buldng bi c4t ngang do do 
kha nang chiu luc se ydu. Phudng phap ren bang each vudt de tao mu (Hinh 2.7b) 
cung lam cho mot phan thd d phan mu bi cdt ngang, song kha nfing chiu luc tot hdn 
phudng phhp cdt got vi so thd bi cat it han. Kha nSng chiu luc tdt nhat khi chd tao 
sii dung phuang phap chon (Hinh 2.7c) vi thd kim loai bi udn theo dudng bao cua 
chi tidt ma khong bi cat. 


r --i 



Hinh 2.7 Cac phuang phdp tao mu buldng : 
a) Phuang phap c&t got ; b) Phuang phap vudt ; c) Phuang phap chQn 

2.3 NUNG NONG KIM LOAI 

2.3.1 Muc dich cua hung nong va cac hien tU0ng xS’y ra khi nung 

Nung nong nham n&ng cao tinh ddo (Kha n&ng bidn dang deo) cua kim loai, giam 
kha nfing chdng bidn dang, tao dieu kidn cho quh trinh gia cong ap luc dupe de dang 
nhlm ning cao chdt ludng va giam gi6 thanh san phlm. Trong qud trinh nung nong, 
eo the x^y ra cac hien tuqng sau : 

- Qua nhi^t : La hidn tuung x^y ra khi nung qu& nhidt dd cho phep d&n ddn td 
chile hat to, lhm giam tinh deo va dd bdn cua kim loai. Ndu tiep tuc gia edng hp 
luc, kim loai se bi nurt. De khde phuc hidn tuong nhy, ta phai u sau do mdi tidp tuc 
gia edng ap luc duac. 
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- Chay : Khi nung kim loai len tren nhipt <36 qua nhiet, pMn tinh gidi hat c6 
chda hop chit cua P va S bi 6 xy hoa manh lipt llm luc li§n kit gitfa clc hat giam 
din tdi do deo, dp ben cua kim loai bi pha hong. Khi kim loai bi chay, khdng the 
khac phuc dupe ma chi co the dua vao 16 nau lai. 

- O xy hoa : Trong qua trinh nung, be mat kim loai tdep xuc vdi kh6ng khi npn 
b| p xy hoa tao n6n ldp vay 6 xyt kim loai, lam hao ton vlt lieu, gly kho khln cho 
qua trinh gia cong, giam chit lupng san phlm, chong mon thilt bi. Be khlc phuc 
Men tupng nay, ngudi ta cln xac dinh nhiet dp va toe dp nung thich hop. Tit nhat 
II nung trong mdi trufdng khi bao vp. 

- Thoat Cac bon : LI hipn tupng lam giam ham lupng Cac bon d ldp bi m$t kim 
loai dan tdi giam do ben cua no. Be khac phuc Men tupng nay, ngudi ta tain hinh 
tham cacbon. 

- Ndt : Xult hien vlt ndt ben ngoli hole ben trong vlt, chu ylu do tic dp nung 
khong hpp li, tao nen ufng suit trong vlt nung vUpt qua dp bln cua no. Dli vdi thep, 
nut thudng xay ra khi nhipt dp nung dudi 800°C vi d nhipt dp nay thep co tinh dlo 
thlp, do do can han chi tic dp nung 6 nhiet d6 nay. 

2.3.2 Thiet bi nung 

Be nung nong kim loai trong gia c6ng ap luc, ngudi ta thudng dung clc loai thilt 
bi sau : 

- Lo ngpn Ida : Nhi&n liPu dung trong clc 16 nly co the d trang thai rln, long 
hole khi (Than, dlu, khi chay...) nhung thudng dung 11 than. 

- Lo dien : Bupc suf dung rpng rai d cac nude edng nghipp phat triin bdi no co 
nhieu Uu diem de khlng chi nhiet do, de tu d6ng hoa va chuong trinh hoa. O dly 
dien nlng dupe biin thanh nhiet nlng de nung nong ph6i ren. Vi du nhu 16 diPn 
trd, 16 cam tfng... 


2.4 CAN KIM LOAI 

2.4.1 ThUc chit, dac dilm 

Can II phuong phlp gia cong ap luc trong do kim loai dupe bien dang qua khe 
hd giura hai true edn quay ngupc chilu nhau. 

Hinh dang, kich thude khe hd gitra hai true can quyet dinh hlnh dang, kich thude, 
tiet diPn ngang eda san phlm (Hinh 2.8). QuI trinh chuyen dpng cua kim loai qua 
khe hd giua cac true can la nhd luc ma sat sinh ra giita true can va kim loai cln 
gia c6ng. 

Trong cac nha mly luypn kim, 75% kim loai luypn ra dlu qua can de tao ra ole 
ph6i lieu hope ban thanh phlm cung clp cho tit ca cac nganh cua nln kinh tl qulc 
din. Khi can, chilu dai, chieu rpng cua san phlm ting, chilu cao giam. Be danh gia 
mdc dp biln dang, ngudi ta dung he sP keo dai : 
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F 0 , L 0 - Difen tfch tiet difen va chifeu dai ph6i trade 
khi can. 

F p L y - Difen tfch ti£t difen vfe chi^u dfei phdi 
sau khi cdn. 

Ty s6 nay thong thudng fi = 1 -s- 2. 

Litong ep tuyfet doi : 

Ah = (h G - \) (mm) = D(1 - coser) 
h Q , hj - Chi4u cao trade va sau khi cdn. 

D - Dadng kinh cua true cfen. 
a - Goc can hay con goi lfe goc an. 


Ban 


Hinh 2.8 So do can 
1,2 - True can ; 3 - S&n pMm 


i%| 


Hinh 2.9 So d'6 nguyin li m$t s6 phitong phap can 
a) CAn ph&ng ; b) Can dinh hinh ; c) Can 6ng dhi tit ph6i <5ng ; 
d) Can 6ng lifen (khdng co dadng hAn) tit phdi dAc ; e) CAn ren 
1. Phdi ; 2. S&n phAro ; 3. True nong ; 4. Ph6i ; 5. True can. 







2.4.2 San pham can 

(Xem hinh 2.10) 







L 



I 



Hinh 2.10 MQt s6 sdn phdm c&n. 

San phlm can co the chia lam 4 nhom : Loai Mm, loai hinh, loai ong v& loai 
dfic bibt. 

Loai Mm : Gom cac Mm mong co chieu day th 0.2 -s- 3.75 mm ; Loai Mm ddy 
co chi6u ddy tCf 4 4- 60 mm ; Loai dai co chieu ddy tb 0.2 2 mm . 

Loai hinh : Bao gom cac loai co ti6t dipn don gian : Vudng, tron, chtf nh£t, tarn 
gidc, luc giac, b£u due, ban nguydt... Loai hinh phtic Mp nhu cac tidt dibn chb T, L, 
I, C,U... 

Loai 6ng : Bao gom ong co m6i han (dupe cudn vb Mn tOf Mm mong) va loai 
6ng khdng co m6i han (can true tibp t€r phdi dbc hinh tru). 

Loai diic bi?t : Co nhtfng tibt dibn d#c bibt dung trong mfit s6 nganh dpc bibt 
nhu che tao 6 t6, Mu thuy, may bay... 


2.5 KEO SOI 

2.5.1 Thuc chat, d$c diem 

Keo spi la phuong phap gia cong ap luc, trong do kim loai dupe bibn dang qua 
15 hinh cua khudn keo ; Hinh dang, klch thude, tiet dibn cua san pMm phu thuOc 
vbo hinh dang, kich thude cua 16 khubn (Hinh 2.11) 
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Khi keo, tilt di|n phoi giam do biln dang khi qua 
khuon keo, chieu dai t&ng ; M6i lln keo, luong giam 
tilt diln duoc dSc tnmg bdng h| so keo k : k = d^dj 

Tuy theo vlt lidu phoi va khudnkeo, m6i Mn trung 
binh giam 15 - 30% tilt dibn ngang. San phim klo 
co cd tlnh theo chilu doc tang ldn, d| bong b! mat 
tang. 

2.5.2 Clc phuong phap keo 

Trbn co sd hinh dang 16 khubn, ngudi ta co the 
keo ra clc san phlm khac nhau : Thanh, Ing ho$c 
cac tilt di|n co hinh dang bit ky. Hinh 2.12 gidi thidu 
mlt si phuong phlp keo Ing. Ngodi phuong phap 
keo day thong thudng, ngudi ta dung phuong phlp keo de lam giam dudng klnh 
trong va ngoai, giam chilu diy thanh Ing. Tuy theo ybu clu san phlm, ngudi ta co 
the dung loi ngan hay dai trong 16 khudn de tao ra dudng klnh trong chinh xlc. 

Vdi phuong phlp keo Ing khdng loi, ta nhln duoc dudng klnh nho hon nhung 
chilu dly khdng thay dli nhieu (Hinh 2.12a). De 16m mong thanh va de thu duoc 
dudng klnh bdn trong chinh xlc, ta dung clc phuong In 2.12b, c. 


So-S’ So » Si 




a) b) 


So > S, 





Vung bien dang deo 



Hinh 2.11 So dd keo soi 
1. Ph6i ; 2. Khudn kdo ; 
3. S&n pham. 


Hinh 2.12 Cdc phuong phap keo 6ng. 
a) Kdo 6ng kh6ng l6i ; b) K^o 6ng cd lai ; c) Keo <5ng loi dal. 
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2.5.3 Khudn k6o i 

Qua trinh keo dupe thuc hien trdn mAy keo 
qua mOt dung cu co 16 goi la khudn keo. Khu6n 
keo co b6n pMn : PMn vu6t nho (I) de lam 
bien dang phdi, phAn lam trdn (II), phAn vu6t 
nhan (III) vA phAn thoat (IV). PhAn vudt nhAn 
thucfng la hmh tru con cac phan khac deu la 
hinh c6n (Hinh 2.13). 

Khudn keo dupe ch6 tao tii hop kim cutng 
(de keo cac dAy co dudng klnh ddn 0.5 mm), 
kim cuong ,(de keo cac dAy co dudng klnh rAt 
nho) hoac bAng thep dung cu (de keo thanh va 
ong co tidt dipn ldn). Thong thudng ch sau m6i 
lAn keo ngudi ta thay khuon bang khudn co dudng kmh nho hcfn, ho£c b6 tri mdt 
day lien tiep cac khudn co dudng kmh giam dAn. 

De giam bdt ma sat d khudn keo, ngudi ta dung cac chat bdi trdn nhu ddu md, 
b$t xa phong, graphit, ddng sunfat... Vide keo dupe tidn hanh 6 trang thAi ngudi ndn 
xay ra hidn tupng bidn cOfng nguQi be m$t. De lam mat hidn tupng bien cung ngudi 
be mat, tang kha nang bidn dang deo va de ti6n hanh keo lidn tuc, ngudi ta dem u 
kim loai. Mot sd day chuyen keo hien dai, ngudi ta b6 tri giufa cac khudn nhtmg dien cue 
dac biet co tac dung nung nong kim loai, tang kha nang bidn dang deo cua kim loai. 

Bang phu'ong phap keo, ngudi ta co the chd tao cac dAy, 6ng co dudng klnh rAt 
nho {(p — 0.065 mm). 

Phuong phap keo dam bao do chlnh xac cao, dp bong bd mat va nang cao dp 
ben cua vat lidu. 

2.6 EP KIM LOAI 

2.6.1 Thuc chat, dac cii£m 

Ep kim loai la qua trinh gia cong kim loai bang Ap luc, trong do kim loai dupe 
nung nong vA dupe ep qua 16 khudn de co dupe hinh dang vA klch thude theo ydu 
cAu cAn thidt. 

Phupng phap ep co mdt so dAc diem sau : 

- Dd chlnh xac cua san pham cao. 

- NSng suat cao. ' 

Tuy nhidn ep co nhupc diem la khudn chong mon, hao phi kim loai du lai sau 
khi ep ldn. 

2.6.2 Cac phuong phap ep 

Can cu vAo chuyen ddng tuong ddi gitfa san phAm vA chAy ep, ta co cAc phuong 
phap ep sau (Hinh 2.14) : 



Hinh 2.13 Khudn kio. 
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- Ep thu&n : La phuong phhp ep ma chay ep chuyen dong cung chieu vdi san 
ph6m (hinh 2.14a). 

- Ep nghich : La phuong phdp ep ma hudng chuyen dpng cua chay va san ph6m 
ngupc nhau (hlnh 2.14b). 

Be ep ph6i co ti^t dipn rong, ta dung phuong an nhu hlnh 2.14c. D6i vdi nhflng 
ph6i d&c, di tao 16, chay nong 6 phai tien vao trudc cho tori khi vuot qua 16 khuQn 
(3) thi damg lai, sau do cMy r6ng 5 lam vi§c de ep kim loai ra khoi 16 khu6n tao 
ra san ph^m ep. Hinh dang, klch thudc cua chay nong quyet dinh hlnh dang, klch 
thudc b§n trong cua san phim. 





4 3 5 



Hinh 2.14 Cdc phuong phap ep 
a) Ep thu&n ; b) Ep nghich ; c) Ep 6ng. 

1. Ch&y ep ; 2. Phbi kim loai ; 

3. L6 hlnh khuon ep ; 4. S&n ph&n ; 5. Chay ep r6ng ; 6. Chay nong. 


2.7 REN TV DO 

2.7.1 Thtfc chat, die difsm cua ren tp do 

Ren tu do 1& phuong phap gia c6ng ap luc ma kim loai dupe bi6n dang tu do trii 
456 mat td6p xuc eda ph6i vdi dung cu gia c6ng va de. 

Ren tu do co nhutog d3c diem sau : 

- ]Cho phdp ren dupe nhumg chi tidt ldn. 

- B6 chlnh xac va nfing su6t tMp. 

- Chi gia c6ng dupe nhtfng chi ti4t don gian. 

- Ch6t lupng san phrfm phu thuOc v&o tay nghe c6ng nhSn. 

- Hao phi kim loai ldn. 

Do v$y ren tu do chi dupe dung trong sda chtra, san xuat don chiOc ho Sc hang 
loat nho 
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2.7.2 Nhiing nguyen cohg c a ban cua ren tu do 

a) Chon 

Ch6n la nguyen cong lam giam chieu cao, tang tiet dien 
ngang cua phdi (Hinh 2.15). Ch6n la nguydn edng tao ph6i 
duac su: dung trong nhufng trudng hqp : 

- Tao phdi co ti6t di§n Idn til phdi lidu ban dau eo tiet 
didn be hcfn. 

- La nguydn c6ng chuan bi cho cai tao t6 chile thd phu 
hdp kha nang chiu life cua chi tiet. 

Be dam bao qua trlnh chon tien hanh tot, c6n phai thoa 
man dieu kidn : h o /d 0 $ 2, trong do h Q va d Q la chidu cao va 
dudng kinh phdi c6n ch6n. 



Hinh 2.15 Nguy in edng 
chdn 


b) Vuot 

Vuot la nguyen edng l&m giam tiet dien ngang, tang 
chieu dai cua phdi til nhurng phdi lidu ban ddu co tiet didn 
ldn, chidu dai be hcfn (Hinh 2.16). Nguyen c6ng nay dung 
de ren cac phdi dang true ho&c ong. 

Be vu6t 6ng, ngurdi ta co the ti6n hanh trdn true t&m 
ho$c loi vuot (Hinh 2.17). 

Vuot trdn loi dung khi edn t&ng chieu dhi, giam chieu 
day 6ng, dudng kinh trong h&u nhif khong thay d6i. 



Vu6t trdn true tam dude dung de mb rdng 16 va giam 
chi6u ddy, con chilu dai thay ddi r&t it. 


Hinh 2.16 Nguy in edng vuSt 
1. Ph6i ; 2. D&u bua 
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Hinh 2.17 Cac phuong phdp uu6t ong. 
a) Vu6t tren ]6i ; b) Vu6t tr§n true tam 
1. Bua ; 2. Loi vu6t ; 3. Phdi vudt ; 4. De du6i ; 5. True tam. 






c) D0t 15 

DOt 16 la phuong phdp tao 16 tr@n v6t ren, 16 co the thong ho&c kh6ng th6ng 
(H.2.18). L6 dtftfc tao tMnh co the do dot b6 mOt ph6n kim loai (Hinh 2.18a) hofic 
bi6n dang kim loai de tao thanh 16 (Hinh 2.18b, c). D6i vdi nhflng v6t co ti s6 hyd 
0.5 khi dot dune 70 - 80% chi6u s£u tohn b0, ta 16t v&t de dot ti6p (Hinh 2.18c). 
DOi vdi nhufng 16 co dircfng kinh ldn, ngudi ta dung mui dot r6ng de giam life dot 
(Hinh 2.18d). 



Hinh 2.18 Nguyen edng dQt 16. 


d) U6n cong 

Udn cong 16 nguyen cOng 16m d6i hudng true ho$c thd cua v6t ren (Hinh 2.19). 
Khi u6n, ti6t di&n phdi tai ch6 udn thay d6i ve hinh dang, kich thude. Vi du : Vdi 
phOi tron (Hinh 2.19c), vdi phdi vuOng (Hinh 2.19d) Khi u6n cac thd kim loai dupe 
chia tMnh hai ldp. Ldp chiu keo 16m be mat de nut, ldp chiu nen 16m b6 mat de bi 
nMn. Ldp trung gian gitfa hai ldp, khdng bi keo v6 cung khong bi nen goi la ldp 
trung ho 6. 


Bj keo 



Hinh 2.19 Nguyin c6ng udn cong 



e) Han ren 

Han ren la phirong phap de ndi cac phAn th kim 
loai lai vdi nhau blng phirong phAp gia cdng Ap lyc. 

Thyc chit cua phirong phap nay la nung hai phAn 
can ndi (1), (2) ddn nhiet dO gAn nhidt dd chAy r6i 
dung ngoai lye tac dung dd chung dlnh lai vdi nhau 
tao nen mdi ndi. O nhiet dd do, kim loai dtfdi tac 
dung cua ngoai lyc se khuyech tAn vAo nhau tao thAnh 
m6i han. 



2.8 DAP THE TICH 


Hinh 2.20 Han ren 


2.8.1 Thyc chat, d&c didm 

DAp the tlch (con goi la ren khudn) la phuong 
phap gia cdng ap lyc trong do kim loai diioc bidn 
dang trong khdng gian han chd cua long khudn. Kdt 
cAu cua khudn dAp nhtf trdn hinh 2.21. 

Trong khi dAp, nun khudn trdn (1) vA nCfa khudn 
dirdi (5) dime bAt chSt vdi de trdn vA de dudi cua 
thiet bi. PhAn kim loai thha chay vao ranh (3) tao 
thanh bavia cua vAt ren. 

So vdi ren ty do, ren khudn co d$c diem : 

- Dd chinh xac va chat luong vAt ren cao. 

- Co kha nang chd tao ditdc nhutng chi tidt phuc tap. 

- NSng suAt cao. 

- De co khi hoa va ty ddng hoa. 

Nhimg gia thanh che tao khudn cao, khudn chong 
mon, vi vay phuong phAp ren khudn chi thlch hop vdi 
san xuAt hAng loat vA hang khdi. 



Hinh 2.21 Khudn dap thi tich. 

1. Khudn trfin 

2. L6ng khudn 

3. RSnh t n'-'i'i 

4. Mat phf/A khudn 

5. Khudn cum 


De chon phuong phap ren hop 11, ta co the dung cdng thufc ren khudn hop If 


2 G k.. 

N = -— 

° ( m i + n i) ~ (^2 + 


Trong dd : 

N 0 - S6 chi tidt hop li de ren khudn. 

G kh - T6ng gia thanh chd tao khudn. 

m, - GiA thanh chi tidt ren ty do. 

nj - GiA thAnh gia cdng co khi chi tidt ren ty do. 

m 2 - GiA thAnh cung cua chi tidt Ay ndu ren khudn. 

iij - GiA thAnh gia cong co khi chi tidt Ay khi ren khudn. 
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Nlu s6 lupng chi tiet cln gia cdng la N : 

N > N Q : Ren kfeu^gj 14 hap 11 

N < N 0 : Ren khudn kh6ng kinh tl, ta chuyen qua ren khudn dan gian 
hoac ren tu do. 

2.8.2 Cac phuong phap r£n khuon 

CSn cuf vao long khudn, ta phAn ra cac phUdng pMp ren khudn sau : 

- Long khuon hd : La long khuon ml trong qua trinh gla c6ng co m|t phln kim 
loai dupe biln dang tu do (Hlnh 2.22a) 

- Long khudn kin : La long khu6n khong cho bavia trdn san phlm (Hinh 2,22b) 
Dli vdi vat ren dan gian hope khdng y§u clu chinh xac, ta dung khubn hd. Dli 

vdi chi tilt phdc tap, doi hoi chinh xlc, ta thudng dung khuon co bavia hoSc khdng 
co bavia. 


2.9 DAP TAM (DAP NGUOl) 

2.9.1 Thuc chat, d|c dilm 

Dap tlm la nhumg phuang phap gia 
cdng ap luc de che tao san phlm tuC vat 
lieu tlm, thep ban hoSc dai cudn. Dip 
tlm co the tiln hinh d trang thli nong 
ho|c ngupi, song chu ylu gia c6ng d 
trang thai ngupi ndn con goi 14 "dap 
ngudi". Dap tlm dupe dung rpng rai 
trong cac nganh cdng nghiep nhu chi 
tao otd, m4y bay, tlu thuy, chi tao thilt 
bi dien, cac d6 dan dung. Dap tlm co m|t so dac diem : 

- Dd chinh xac va chit lupng san phlm cao. 

- Kha nang cd khi hoa va tu d|ng hoa cao. 

- NSng suit cao. 

2.9.2 Cac nguyen cong cua dap tlm 

a) Cat phdi : 

Clt ph6i la nguydn cdng chia phdi thanh nhilu phan bang nhau theo nhiing dudng 
cat hd ho|c kin. Clt co thl tiln hanh tren m&y clt co ludi clt song song, nghidng 
hay ludi cat dla. 

De clt nhiing dudng khep kin, ta dung d|p clt va dpt 16. VI ban chit, nguyfen 
cdng d|p cat va dpt 16 14 gilng nhau. Chi khac nhau vl cdng dung. Trdn hinh 2.23d, 
khi ta d|p clt phdi co dudng kinh D, ta dupe san phlm 10, phln con lai 9 la phi 
lipu. Ngupc lai, khi dpt 16, 9 14 sin phlm, phln con lai 10 14 phi lilu. 



Hinh 2.22 Cac loai long khudn 

a) Long khu6n hd 

b) Long khufln kin 

1. Khiifin trfen ; 2. V|t ren ; 
3. KhuOn dudi. 
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Hinh 2.23 Cdc phuong ph&p c&t phdi 

a) C&t bang lil3i c&t song song. 

b) C&t b&ng ltf8i c&t nghi^ng. 

1. LU8i c&t tr£n ; 2. Ph8i ; 

3. Liidi c&t diidi. 

c) C&t b&ng dla. 

4. Ltf8i c&t dla ; 

5. S&n ph&m ; 6. Ph6i ; 

d) D&p c&t 

7. Ch&y dap ; 8. C6i d&p. 


b) Tqo hinh 



p 



Til nhUng phdi da duoc tao ra 6 nguyin cdng trudc, ta ti£n hinh chS tao cdc chi 
tiSt dan g c6c thdng ho&c khdng thdng. Tuy theo ydu ciu cu the mi ta co cic phuong 
phap khic nhau nhu trin hinh 2.24. 




s 



Hinh 2.24 Phuong ph&p tao hinh 
a) Cu6n ; b) D&p sau ; 
c) Lfin vftnh ; d) Tdp mi&ng. 
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Chmmg 3 

HXN VA CAT KIM LQAI 

3.1 KHAl niem, dac diem, phAn loai hAn 

3.1.1 Khai niem va d$c difim 

Han la phuang phap ghep n6i cac pMn tCr kim loai thanh mot kh6i thong nhat 
khong the thao ddi dir<?c (nlu kh6ng pha huy chung) bAng each nung nong chd noi 
l^n tdi trang thai han (cMy ho3c ddo), sau do co the dung luc ep hoac khong de 
tao thAnh m6i n6i. 

Khi hAn 5 fcrang thAi chly, kim loai kit tinh hoan toan dl tao thanh moi noi. Khi 
han d trang thai deo, kim loai khuylch ton vao nhau de hinh thanh moi n6i. De 
tang kha n&ng khuylch ton v3 tao lidn kit hAn t6t, ngudi ta dung ap luc de ep cac 
phAn t£r han lai. 

HAn co nhtfng d3c diem sau : 

- Co the chi tao duoc nhufng liln kit phire tap ttf nhung chi tilt don gian. 

- Co thl n6i du<?c nhilng kim loai co tinh chit khac nhau : Vi du : Han kim loai 
den vdi kim loai m&u, hAn c3c vAt H|u chit dlo. 

- Hln hit ki|m dude kim loai. 

Vi du : So vdi ton rivl, hAn tilt ki|m 10 - 20% kim loai, so vdi due, hln tilt 
ki|m tdi 60% kim loai (vi due con phai hao tin kim loai vgo he thong rot, dAu 
ngot...) * 

- Giam thdi gian chi tao. 

- D6 bln, dd kin mdi hAn cao. 

- N3ng suit cao. 

Tuy nhiAn, hAn cd m6t s6 nhude diem : 

- Dl co khuylt tAt (cong, vgnh, nvlt, r5 khi...) 

- Cd tinh cua m6i han va vung anh hudng nhilt xung quanh moi han kem hdn 
so vdi cAc vung khac. 

- Kha nang chiu tai, ddc biet la tai trong dong cua moi han kem. 

Song vl co nhieu uu diem noi bAt ndn hAn dude su - dung rong rai trong cac nganh 
c6ng nghigp. 

3.1.2 PhAn loai cac phuang phAp han 

Tuy theo quan diem phAn loai ma chung ta co cac phuong phap han khAc nhau: 

*) C3n cii vao trang thAi kim loai vting hAn ngudi ta co han nong chly va han deo. 

- HAn nong chly 1A nung nong ch6 hAn din trang thai chly. 

Vi du : Han ho quang diln, hAn khi... 
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- Han ap lire la phflong phap Mn cM lam deo chb han nhd lye ep de hinh tMnh 
mbi nbi. VI du : Hdn tidp xuc, han ren.. 

*) Cfin bfl vao dang nang ltfdng cung cbp cho qua trinh han, ta co cac dang han 
sau ddy : 

- Han di$n : La phuflng phap sfl dung dibn nfing de bidn thanh nhiet nSng cung 
cap cho qua trinh nung.nong ; VI du : han ho quang, han tidp xuc... 

- Han hfla hoc : set dung nhibt n£ng toa ra tfl cac phan flng hod hoc db cbp cho 
qua trinh h^n ; Vf du : han khl, han nhibt nhbm. 

- Han co hoc : sfl dung co n&ng bidn thanh nhiet nfing de lam deo ch6 han nhir 
han ma sat, han ngu0i, han no... 

Ngoai ra con co m0t sd dang han d$c bibt nhu han dibn xi, Mn b&ng tia lAa dibn, 
Mn sibu am, han cam Ang, han lade... 


3.2 HAN DIEN HO QUANG 


3.2.1 Khhi ni0m 


Han dien h6 quang la sA dung Mng lupng dien do h6 quang chay gifla cac dibn 
eye de lam nong chly ch6 han (Hinh 3.1). 

Ho quang la hibn tflpng phong dibn trong 
mbi trydng khl da bi ion hoa gifla cac dibn eye. 

Trong so d6 tren, ho quang chay gifla hai dien 
eye, trong do co m0t dibn eye Id que han vb 
dibn eye kia la vat Mn. 

Nhibt d0 d trung tam hb quang rdt cao (~ 

6000°C). H6 quang cMy kem theo sy phat sbng 
bdi cac tia hdng ngoai, tA ngoai co hai ddn sinh 
11 cua ngurdi (iMt, da...). 

H6 quang <?ung co the sinh ra gifla hai dien 
eye dbu la que Mn (Hinh 3.2), luc do so d6 ndi 
ddy theo kibu gian tidp, thtfcmg dung loai dibn 



Hinh 3.1 So dd him hd quang 
(mac true ti&p) 

1. Que han (di6n cue) ; 


2. Vung hhn ; 3. V&t hhn 
eye khong nong chly va que Mn phu de bd sung kim loai 
cho m6i han. 


3.2.2 Ngubn di0n han 

Han dibn h6 quang co the dung ngubn mpt chidu hodc 
xoay chidu. 

- Ngubn xoay chibu co gib thanh re, pho bidn d nhibu 
ndi va thudng hung dd han. Song nhflpc diem khi dung 
dong xoay chieu la h6 quang chay khbng 0n dinh va chat 
luqng m6i han kem. >..■ • 

- Ngubn mpt chibu bho mdi Mn co fchbt luyng cao hon, 
song thidt bi phfle tap,,gib thanh cao. Chi khi cbn Mn m6i. 

A h- >• 



Hinh 3.2 So dd m&c 
gian ti&p. 
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ndi quan trong thl mdi dung dong m0t chidu. Loai dong nAy ho$c nhd may phat mfit 
chidu ho$c lay dong xoay chidu cho qua chinh luu. 

Ngudn di§n han phai thoa man cac yeu cfiu sau 
+ Di&n thd khdng tai U Q phai du ldn de gAy h6 
quang vA duy tri hd quang chAy 6n dinh nhung 
kh6ng gAy nguy biem cho cdng nhAn hAn. 

Vdi dong xoay chidu : U Q = 55 80 V 

Vdi dong m0t chiOu : U Q = 30 -s- 55 V 
Vdi cAc gia tri dien thd khong tai tr&n, khi co 
tai (khi ho quang chay) didn the ha xudng tucfng 
dng 25 - 40 V vdi dong xoay chidu vA 15 - 25 V 
vdi dong m0t chidu, 

+ Trdn hinh 3.3 bieu thi dudng d&c tihh tinh cua 
h6 quang. Diem (a) la diem gAy h6 quang vA (b) la 
diem h6 quang chAy 6n dinh. Nhu vay quan hd U,I 
phai la ham so nghich (dac tinh roi). Khi I tAng thi U 

giam va khi doan mach thi T max trong gidi han cho phep, khdng gAy chAy mAy. 

+ Cudng do dong ngan mach phai nho nham nAng cao tudi tho cho mAy 



Hinh 3.3 Dudng biiu diin 
quan h$ V - A 

1. D&c tinh tinh cua h6 quang 

2. Dac tinh ngo&i cua mAy han 


Inm = (1.3 + l-4)I h 

Trong do : I nm - 1A cudng d0 dong di&n ngAn mach 

I h - Cudng dd dong di&n han. 

4- Di&n thd ngudn hAn phai thay ddi nhanh phu hop vdi su thay ddi dien trd h6 
quang nh&m 6n dinh su chAy cua hd quang. 

+ Cudng dd dong di&n hAn co the thay ddi vd cAp hoAc phAn cAp de phu hop 
vdi y&u cAu han cAc chi tidt co chieu day tuy y vA cAc kim loai khAc nhau. 

+ Ngudn xoay chieu vi co dudng bieu didn cua U vA I theo thdi gian cd dang 
hinh sin n§n U va I phai l&ch pha nhau (Hinh 
3.4) de trAnh ca hai giA tri b&ng khdng trong 
cung mOt thdi diem. 

4- Thidt bi hAn phai dam bao gpn, nhe, cAu 
tao don gian, de s£r dung, de bao quan vA giA 
thanh re. 

3.2.3 Dien cue hAn 

Di&n cue hAn co hai loai chinh : Di&n cue 
nong chAy vA di&n cue khdng nong chAy. 

a) Di$n cure n6ng chay : Di&n cUc nong chay 1A di$n cue trong quA trinh hAn bi 
nong chAy. Di&n cue nAy vOa lAm nhi&m vu gAy hd quang, duy tri su chAy cua hd 
quang ddng thdi dam bao cuing cAp kim loai bd sung cho mdi han. Di&n cue nong 
chAy co the co thude boc ho Ac khdng. Loai khdng co thude bQc dupe chd tao thAnh 
ttmg cu0n vA dung trong han hd quang tu dOng vA bAn tu dOng. Vi&c bao v& mdi 



Hinh 3.4 Su l$ch pha cua U va I 
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Mn trong tru’dng hpp nay dupe thuc hi^n bang 
thu6c Mn ribng hoac trong m6i trudng co khl 
bao vd. 

Bidn cue co thude bpc dupe dung rOng rai 
trong Mn h6 quang tay, goi Id que Mn 
(Hinh 3.5). 

Cdu tao cua que Mn bao g6m loi va 
thude boc. 

- Loi que Mn lam bdng kim loai, pMi thoa 
man cAc yeu chu sau : 

+ Phai dam bao kim loai m6i Mn co co tinh tMo ydu cAu. 

+ Kim loai que Mn pMi co tMnh pMn hoa hoc gi6ng hodc tdt hon kim loai 
vdt Mn. 

+ Co tinh cong nghe tot (de gdy vd 6n dinh su cMy cua h6 quang, co thl Mn 
cac moi Mn d cdc vi tri khac nMu trong khdng gian). 

+ Co ndng suAt Mn cao. 

+ GiA tMnh re. 

Loi que Mn thudng dupe cM tao tCf thep cacbon cho cdc edng viec Mn th6ng 
thudng va tur thep hpp kim de han cac loai thep hop kim. 

- Thude bpc c6 cac yeu chu sau : 

+ Nhidt dp ndng cMy cua thude boc phai ldn hon nhipt dO ndng chAy cua loi 
nMm tao 6ng dan hudng kim loai vdo viing Mn. 

+ Tao khl trong quA trinh cMy dl bao vd mdi Mn. 

+ Tao xi ndi ldn trdn vdt Mn de ngdn can su xdm nhdp cua 6 xy va ni to khuydeh 
tAn vao kim loai long cua vung Mn 1dm 6 xy hoa kim loai m6i Mn va 1dm giam co 
tinh cuai m6i han. 

+ Hpp kim hoa m6i Mn. 

+ Lam tdng d$ chly loang cua kim loai long cua moi Mn. 

+ Tao cho su chay cua hd quang dn dinh. 

+ Khfr cAc tap cMt co hai cho moi han. 

Theo tMnh pMn hoa hoc, thude boc que Mn dupe chia ra cAc loai : a xit, rutin, 
bazo vd xeluld. 

Thude bpc a xit chh yeu g6m qufing 6 xyt sAt vd mangan, 6 xyt silic (Si0 2 ), 
feromangan. 

Thude boc rutin tMnh pMn chu ydu Id rutin (Ti0 2 ), ngodi ra con co b$t tan, cao 
lanh, dA hoa, ferdmangan... 

Thude bpc Xeluld gdm chAt Xeluld, nhua hufu co, ferd hpp kim, bpt tan... Thude 
boc bazo khdng chiia 6 x^t sat vd mangan, tMnh pMn chu ydu gdm dA hoa, huynh 
thach, cAt thach anh, ferd silic, ferd mangan, fer6 titan. 



Hinh 3.5 CAu tao que han. 

1. Loi kim loai ; 2. Thu6c boc ; 
Li - PhAn gdy h6 quang ; 

L? - PhAn kep eda kim hAn. 
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b) Diin ctrc khdng nong chdy : Didn cUc nay (3) 
(Hinh 3.6) khdng nong cMy trong qud trinh han. No 
chi ldm nhiem vu gdy vd duy trl sir chdy cua ngon liia 
h6 quang (4) giUa didn ctrc (3) vd vat han (1). 

Kim loai cua vat han nong chify se tao thanh moi 
hdn, ho$c nhb mot que han bd sung (2). 

Loai didn ctrc khdng nong chay thudng dtroc chd 
tao ttr Wolfram co dtrbng kinh 1 -f- 5 mm. Ndu bdng 
graphit thi phai co dubng kinh ldn hon 4 -5- 12 mm ; 
Chidu ddi didn ctrc khdng nong chdy 1 s* 250 mm 



&zz^zzzzzar * 


Hinh 3.6 Han bdng diin cue 
khdng nong chdy. 


3.2.4 May han hd quang tay 

Co r^t nhidu loai may han, b ddy chi gidi 
thidu scr d6 nguydn li mby Mn xoay chidu mdt 
pha co bq ttr cam ridng (Hinh 3.8) 


.*'»• v ~ - 1-J K. /L 


4=250 mm 


Hinh 3.7 Diin cue khdng nong chdy 



May han nay thtfc chbt la mdt bidn dp de ha didn ap cua ltrdi didn (110 V, 220 
V, 380 V) xudng 60 - 75 V va m0t b0 ttr cam. Khi ndi cudn ddy scf cap Wj vdi ludi 
didn co didn ap Up trong cu0n ddy co dong didn Ij chay qua, ttr thOng <p Q sinh ra 
trong loi bidn dp vd gdy ra trong cu0n thd cdp W 2 m0t sdc didn d0ng cam bng U 2 . 
Ky hidu didn ap rai trdn h6 quang (di0n dp han) Id U h va didn dp roi trdn cu0n cam 
la U c thi ta co : 

U 2 = U h +U c hayU h = U 2 -U c 

Nhtr vdy, khi ctrdng d0 dong didn tdng the Id didn dp refi trdn cuOn U c tang, thi 
di0n ap hdn U h giam vd ngiTtfc lai. Didu ndy chufng to dtrbng d$c tinh ngodi cua may 
Id mdt dtrbng cong d6c lidn tuc. 

Mu6n didu chinh ctrdng dd dong dien hdn ta co the tidn hanh bang hai each : 

- Ho$c thay d6i tb trb cua mach tut cua cu0n cam R t b&ng each thay ddi khe hb 
khdng khi a (Hinh 3.8a). VI a 11 Id thudn vbi R t ndn mudn tdng I h ta chi vide tang 
khe hb a vd ngtrqc lai. 

- Thay ddi sd vong ddy cua cu0n cam (Hinh 3.8b) bdng edeh thay ddi tidp diem 
ndi trdn cu0n ddy. Cdch ndy chi cho phdp thay ddi dong dien tiing cdp mdt chut 
khdng thay ddi vd cdp dtroc nhtr cdch trdn. 
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3.2.5 Gdng ngh$ han hb quang bang tay 

Hin h6 quang bang tay tuy nang suit thip, chit lupng khdng ding diu, doi hoi 
trinh do tay nghi cao, nhung rit linh ding, phu hop vdi san xuit nho 7 vdi cAc kit 
ciu phurc tap. 

a) Ghttdn bi moi han 

Hlnh 3.9 gidi thiiu cbc loai mii nii. Tuy thubc vbo dp dby cua vat Mn trudc khi 
Mn, phai chuin bi mep han hop K. 

- Mii han muon dupe bin cMc phai dupe chuin bi mep han cin tMn. C6ng t&c 
chuin bi bao gim : Lam sach va vbt mep. Lam sach co the bing cAc biin phap eo 
hoc nhu cao gi, dung ban chai sat di co hope dung hoa chit de tiy gi, daig mo... 
Vat mep nMm muc dich lam tdng diin tich tiip xuc va nhu v&y se lam tang 3i in kit 
han. Tuy theo chiiu diy vdt han, co the co nhUng each vat mep khac nhau (Hlnh 3 10) 


222 

77777%*#//////\ 


S-1 + 2 

E2 



S=3 + 5 


TZZZZZZ^&ZZZZZA 



Hirih 3.9 Cdc loai m6i n6i 
a) Gi&p m6i ; b) Gdc ; c) ChQ T ; d) H&n chfing. 
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Hinh 3.10 Cdc dang udt mep vdt him 
a) U6n mep ; b) Khftng vat mep ; c) Vat mep chG V ; 
d) Vat mdp chQ X ; e) Vat mep chiJ U. 


- Cac m6i ndi pMn bd trong mbt kdt cdu 
han khbng gian driric chia ra 14m ba loai : Sdp, 
doing, triin. Xac dinh dung vi tri trong khong 
gian se xac dinh mrit chb db han, mpt bibn ph4p 
kl thuht dung d4n 

Hinh 3.11 gidi thibu ba vi tri do trong khbng 
gian. 

Trong niia during tron til 0 - 60°, cac moi 
han pMn bd trong do thubc vi tri Mn sdp. 

Nhumg vi tri n4m trong khoang 60 - 120° goi 
la vi tri doing hay ngang. C4c m6i han nam trong 
khoang 120 - 180° goi la vi tri han triin. 

Xet mure do, h4n sdp 14 vi tri thu4n tien nhit, h4n triin la vi tri kho khan nMt, 
Moi chi tidt h4n ndu khbng bi han chb do da libn kdt vdi kdt cdu kh&c d vi tri c6 
dinh, nbn dria vb vi tri h4n s4p de tidn h4nh h4n. 

- Bride cu6i cung cua cong tac chuMn bi 14 kb, ga dam bao kich thridc, tritnh cong, 
venh, dam bao ddng t4m, dong true... 

b) Che do han ho quang tay 

Vibe p&c difth chb db h4n h6 quang tay bao gdm vibe x4c dinh mbt sd thbng sd 
quan trong nhri : During kinh que han, curing db don# dibn h4n, dibn the hd quang, 
tdc dd dich chuyen que h4n doc theo mep h4n... 

+ Khi h4n gi4p mdi, de d4m bao chibu r^ng va chibu cao, phu thubc v4o chibu 
dby v|t h4n, ngririi ta tinh during kinh qu£ haii theb,dsd'ng thtte : - 


60 ’^ 120 ° 



Hinh 3.11 Cdc v\ tri him trong 
khdng gian 
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d = s/2 + 1 (mm) 

Con d6i vdi dang moi Mn goc hay chU T (Hinh 3.12) co tM tinh theo : 

d = K/2 + 2 (mm) 

Trong do : 

s - Chieu day v&t han giap moi (mm) 

K - Canh m6i han goc hay chU T (mm) (Hinh 3.12) 



liitih 3.12 Th&ng s6 mdi him 


Ngohi ra cung co th$ chpn dudng kinh que Mn theo bang 3.1 va 3.2 


Mug 3.1 Dudng kinh que Mn khi han gidp m6i 


Chi€u dfiy vat 
han g (mm) 

1.5 

2 

3 


m 

■ 


16 + 20 

> 20 

Dudng kmb 
que han 
d (mm) 

n 

2 

3 

m 

4 

■ 

5 


H 


B&ng 3.2 Dudng kinh que han khi han mdi Mn goc 


Canh m6i hhn 

K (mm) 

2 

3 

4 

5 

6 + 8 

Dudng kinh que h&n 
d (mm) 

1.6 + 2 

2.5 3- 3 

3 + 4 

4 

4 + 5 



+ Cueing dO dong di£n hdn h6 quang tay phu thuOc vao dudng kinh que han va 
loai kim loai vdt Mn, ngodi ra con phu thugc vao vi tri mdi Mn trong khong gian. 
Co the xac dinh cudng d$ dong di&n Mn theo edng thufc thuc nghidm : 

I h = (20 +6d)d (A) 
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Khi Mn v£t co chidu ddy nho hen l,5d, phai giam cirdng dO khoang 10 - 15% 
so vdi gia tri tlnh toan trdn. Khi chidu ddy ldn hen 3d, phai tdng khoang 10 - 15% ; 
Khi Mn m6i han dung, giam I h di 10 - 15%, han trdn giam di 15 - 20% de giam 
bdt the tich vung han. 

Cudng dd dong didn han cung co the chon theo bang md ngudi san xuat que han 
in trdn bao goi que han. 

+ Cdc chuyd’n <I0ng cua que han 

Trong qua trinh han, que Mn thudng co ba chuyen d0ng : Chuyen dOng theo 
hirdng true que Mn, chuyen d0ng doc theo mdi han vd chuyen dOng dao d0ng ngang 
gida hai mep han (Hinh 3.13). 

Chuyen dong theo hirdng true que Mn (1) : 

NhUm giu: khoang each giura que Mn vd be mat vdt 
han khdng ddi, duy tri h6 quang chay 6n dinh. 

Chuydn d0ng doc theo moi han (2) : De Mn hdt 
chieu dai m6i Mn. Chuyen d0ng My anh hirdng 
kha ldn ddn cMt lueng cua mdi Mn, vi ndu tdc d0 
chuyen d6ng ldn qub mdp Mn co the chira kip 
cMy, de gby hidn tueng Mn khdng ngbu. Ngiroc 
lai, ndu nho qua, lirqng kim loai cMy qua nhidu, 
ldm giam ndng sudt han, lang phi kim loai, anh 
hirdng ddn hinh dang, kich thude cua moi hdn. 

Chuyen dOng dao d$ng ngang (3) de dam bao 
chieu rqng cua m6i han. 

Phdi hop cac chuyen ddng trdn ta co cac kieu chuydn dgng c a ban cua que hdn 
nhir trdn hinh 3.14. 



Hinh 3.13 Sa dd cac chuyen dQng 
cua que hdn khi han. 



Hinh 3.14 Sa dd quy dao chuyen ddng cua que han. 

Kidu Mn 1, 2 vd 3 dung phd bidn nhdt, kilu 4 dung khi Mn nung nong nhieu 
phdn giuta mdi hdn. Kiiu 5 vd 6 dimg khi cbn nung nong nhidu phdn mep han. 

+ Thd tu thtfc hi?n khi hdn 

Vdi ede m6i Mn cd chidu ddi ngbn (1 < 500 mm), co the hdn lidn tuc tu: ddu ddn 
cu6i. Nhflng mdi Mn co chidu ddi trung blnh (1 = 500 -s- 1000 mm), ndn Mn td gida 
ra hai ddu. Nhdng mdi Mn co chidu ddi ldn (1 > 1000 mm), ndn dung phuong phbp 
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phan doan de Mn, ttfc la ta chia chiAu dai 
m6i han ra thAnh tufng doan ngdn (150 
250 mm) de han nhflm tranh urng suAt tAp 
trung do do giam dupe biPn dang sau 
klii han. 

Khi han cAc m6i han giap m6i rihillu 
lap, thd tu thuc hipn cAc ldp han n§n tiPn 
hanh nhu hinh 3.15a, con khi han cac moi 
han goc Mn tiPn hAnh thu - tu cAc ldp Mn 
nhu hinh 3.15b 

3.3 HAN HO QUANG TU DONG 

Han h6 quang tay co nang suAt tMp, chAt lupng khong d6ng d£u, hao phi kim 
loai dAu mAu que Mn cao, hipu suAt nhipt kem. 

Qua trinh han h6 quang tu dong se nAng cao ca chat lupng lAn nSng suAt Mn 
ngAy cAng dupe ung dung nhi4u. 

Han tu dpng la quA trinh Mn ma trong do mpt pMn hope toan bp cAc thao tac 
nhu gay h6 quang, dich chuyen doe true day han vA chuyen dpng doc theo m6i Mn 
dupe tu dong hoa. 

Co hai phudng phap Mn h6 quang tu dong (Hinh 3.16). 



Hinh 3.15 Thd tu thuc hign ede lap han 
khi han m6i han nhi£u ldp 



Hinh 3.16 So db nguydn U han tu dQng 
a) Han ttf d<3ng dtfdi ldp thude ;b) H&n trong khi b&o v# 

1, Di§n ede (DAy h&n) ; 2. Mo phun ; 3. Khi b&o vd ; 4. M6i h&n ; 
5. Vat han ; 6. Thiing thude h&n ; 7. Thude h&n ; 8. Xl. 


BiAn cue 1A dAy kim loai (1) dich chuyen vAo vung hAn gAy h6 quang trong sir 
bao bpc kin cqa thu6c Mn (7) ; DAy Mn, kim loai vAt hAn (5) cung mpt lupng thude 
Mn se nong cMy tai vung Mn. Nhu v$y vung hAn dupe mpt ldp thude bao vp, khi 
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nong chay s§ tao thanh ldp xi long trdn be m$t vung han, khi dong d£c se tao ra 
mdt lap xi (8) boc ngoAi kim loai mdi han. Toan b§ dAu bAn bao gom thung chda 
thu6c (6), hd thong dAn dAy vA tu dpng cAp dAy han dam bao khoang each tdi be 
m§t vat hAn khdng ddi, chuyen d$ng doc mdi han vdi vAn tdc v h da ducfc tlnh toan. 

Han dudi lap thude boc co hidu suAt nhidt cao, khdng cAn klnh bao vb mAt, chAt 
ludng d6ng deu, nfing suAt cao vA c6 the Mn dude cAc vat co chidu day ldn. Phudng 
phAp nay dupe sOf dung rpng rai de hAn dap va han phuc h6i cAc chi tidt. Song nhude 
diem cua phudng phap nay la chi tidn hanh dildc d vi tri han sAp. 

+ Han trong khi bao v$ (Hinh 3,16b) 

Khi bao ve thudng dung la khi trd (argdn, heli) ho$c khi hoat tlnh (C0 2 ). Ngc?n 
Ida h6 quang ainh ra tCr didn cue nong chAy ho$c kh6ng nong chAy dgt trong dAu 
phun khi bao vd, Khi bao ve co kha nang vay kin vung hAn khdng cho chung tidp 
xuc vdi moi trudng xung quanh. Mat khAc, ndu la khi hoat tlnh, chung con co kha 
nSng phan ung de loai trti tap chAt trong vung hAn d the long. 

HAn trong khi bao ve co kha nang tao ra mdi hAn dep, chAt ludng cao vA han 
dude d nhieu vi tri khAc nhau, hAn dupe nhtrng kdt cau thep cacbon, thep hdp kim 
vA hdp kim mAu. 

NgoAi phudng phAp hAn tu ddng, ngudi ta con dung loai hAn ban tu ddng. Thidt 
bi hAn ban tu ddng khdng co chuyen ddng tao ra vAn tdc hAn v h . Chuyen dpng do 
do tay ngudi didu khien. BAng each dd cd the suf dung linh hoat de hAn nhung kdt 
cAu phde tap mA dAu hAn tu dong khdng tu di chuyen dude. 

3.4 hAn diBn TIEP XUC 

3.4.1 Khai ni$m 

Thuc chat cua phudng phap nay 1A cho ddng didn co cudng dd ldn chay qua chi 
tidt han. C) chd tiep xuc cua cac chi tidt hAn co dien trd ldn, nhidt nang toa ra ldn 
theo dinh luAt Jun - Lenxd, nung nong kim loai ldn tdi trang thai han. Sau do ngudi 
ta dung Ap luc ep chung lai vdi nhau tao thAnh lien kdt han. 

Han tidp xuc co cAc dang chu ydu : HAn giap mdi, hAn diem vA hAn dudng. 

3.4.2 HAn giAp mdi 

HAn giap mdi 1A phudng phAp han dude tidn hAnh trdn toAn bd bd m^t tidp xuc 
cua vAt hAn bAng ddng didn co cudng dd ldn (Hinh 3.17). Tuy theo trang thAi kim 
loai chd ndi mA ta co phudng phap hAn giap mdi didn trd vA nong chAy. 

Han giap mdi didn trd 1A hAn giap mdi trong do cac bd m&t tidp xuc cua vAt hAn 
dude tidp xuc hoAn toAn dudi mQt luc ep P vA dUdc nung nong bbi dong didn ddn 
nhidt do dudi nhidt dd nong chAy vA khi do quA trlnh hAn dude tidn hAnh d trang 
thAi deo. 
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Trong qua trinh han, vat han dupe ep vA nung 
nong liAn tuc trong suot quA trinh Mn. 

Han giAp mfli n6ng chfiy 1A dang Mn cac m$t 
d£u vAt han dune nung nong tefi trang tMl cMy 
bAng each dua chung ti4p xuc kh6ng liAn tuc vdi 
nhau vA kh6ng dung luc ep. Sau khi be m$t chi tidt 
da dupe d6t nong cMy, dung lire ep, ep nhanh chi 
tidt Mn lai vdi nhau de too thAnh mdi n6i. 

3.4.3 Han di6m 



Han diem 1A phudng pMp Mn tidp xuc trong 
do cAc chi tilt Mn khAng phai dupe Mn trAn toan 
bO bd m$t tidp xuc cua chung mA chi d tOng diem 
riAng biAt (Hinh 3.18) 

Han diem thudng dung de Mn cac liAn ket tU 
vAt liAu tAm, mdi Mn dam bao dO bdn cd hoc 
nhungkhAng kin. HAn diem co thd tidn hanh dong 
thdi Mi hoAc nbidu tarn. DiAn ci^c dupe bO tri 
mAt ho Ac hai phia cua vAt Mn, co the hAn mOt, 

Mi hoac nbidu diem dOng thdi. HiAn nay ngudi 
ta co the tidn hanh Mn Mng trAm diem cung mAt 
luc. 

HAn diem hiAn nay dude scf dung nhieu trong 
edng nghiAp, d$c biAt trong lmh vUc chd tao 6 
to, thidt bi diAn... 

3.4.4 HAn dUdng 


Hinh 3.17 Sa di 5 him gi&p mdi 
1. Chi tifit han ; 2. Bi£n th£ hhn 
3. Ngu6n di$n. 



Hinh 3.18 So dd han diim 
1. Di^n epe h^n ; 2. Vat han ; 
3. Di$m han ; 

v - T6c d6 han ; t - Bade han. 


Han dudng 1A phUdng pMp han tidp xuc trong 
do m6i hAn dupe tidn hAnh trAn mOt dudng liAn 
trudng hdp d$c bi$t cua Mn diem khi bude Mn 
t = 0 va diAn cue la cAc dia quay (Hinh 3.19) 

Mdi Mn dudng khdng nhting dam bAo dA 
bdn cd hoc mA con dam bao dO kin. So vdi Mn 
didm, hAn dudng tiAu Mo diAn nAng ldn hdn. 

3.5 HAN VAY 

HAn vAy 1A phuung phAp n6i cAc chi tidt kim 
loai va hdp kim d trang tMi rAn nhd mOt vAt 
liAu trung gian co nhiAt dA ndng cMy tMp hdn 
nhiAt dA nong cMy cua vAt liAu edn Mn goi 1A 
v^y-hAn. 


tuc. Noi cAch khac, Mn dudng la 



Hinh 3.19 So dd hhn dudng 
1. Difin cUc hAn ; 2. VAt han ; 
3. M6i han. 
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Sn hinh thanh moi Mn chu yeu la qua trinh ho a tan va khuybch tAn cua vAy han 
vao vAt lieu c0 ban. 

Han vAy dune sd dung nhieu trong ki thuat dien, cbng nghibp san xuAt Mng tibu 
dung, chb tao dung cu cat got... 

Can cu" vao nhiet db nong chay cua vAy Mn ta co vAy Mn mem va vAy han cbng. 

- VAy Mn m4m la vAy han co nhiet do nong cMy < 450°C. Loai vAy nay dung 
han m6i han khbng chiu Inc hogc chiu Inc nho vA lAm vibe d nhibt do thap. Vi du : 
VAy han Sn - Pb, Sn - Zn. 

- VAy han cdng co nhibt db nong chay > 500°C, thudng td 720 4- 900°C. VAy 
han nay co db cling, db bbn cao, thudng dune dung de han cac chi tibt chiu Inc. VI 
du : VAy sat, ddng thau... 

Khi Mn vAy, ngudi ta dung thu6c Mn de lAm sach m6i hAn va thuc dAy qua trinh 
hoa tan va khuybch tan vay Mn vao vat lieu co ban de tao tMnh moi Mn. 

Khi han vAy mem, ngudi ta thndng dung thudc Mn d dang long, chu yeu 1A dung 
dich mu6i Clorua kem, Clorua ambn... 

Doi vdi vAyMn ciing, ngudi ta thudng dung B orac (Na 2 B 4 0 7 ), axit Boric (H 2 B0 3 )... 

Khi chon vAy Mn, cAn nghibn ciiu cu the dibu kibn ki thuAt, dieu kibn lam vibe 
va vAt lieu cua vat Mn. 

Chb do Mn vAy chu yeu la chon nhibt db Mn, thdi gian nung nong va toe db 
nung nong. 

3.6. HAN KHI 

3.6.1 Khai niem 

Han khi la qua trinh han Ini dung nhibt lunng sinh ra tii cAc pMn ling to a nhiet 
cua cac khi chay trong bxy de lAm nong chAy cho Mn. 

Khi chay la mpt s6 khi hydrb cAcbua nhn : Etan, propan,... song thong dung nhat 
la khi Axetylen (C 2 H 2 ). Do la loai khi khbng mau, nhe hon khbng khi, khi pha trbn 
vdi khbng khi vdi mgt ti le nhAt dinh se tao thAnh hbn hdp db gay nd. Axbiylen dnoc 
dibu chb b&ng cAch cho nirdc phan utng vdi dAt den (CaC 2 ) theo phan ling sau : 

CaC 2 +2H 2 0 - C 2 H 2 +Ca(OH) 2 +Q 

Axetylen co the dune dieu chb tai nha may co cbng suAt ldn vA chiia trong binh 
chiia dung tich 40 lit vdi ap suAt nho. Song thbng thndng ngudi ta thndng dieu che 
trong binh dieu chb Axbtylen tai ncfi Mn bang each cho nude nho vAo dAt den, khi 
thoat ra dune sd dung de Mn. 

Oxy ki thuAt la loai khi cung vdi khi chAy tao ra nhibt db cao. No dupe dieu chb 
bAng phuung phap cbng nghibp bAng each hoa long khbng khi vA cho b6c hni, cac 
thAnh pMn cua khbng khi co cac nhibt db hoa hni kMc nhau, do vAy ta co the thu 
dune tdng nguybn tb ribng bibt. Nhibt db hoa hdi cua Oxy khoang - 183°C. Oxy the 
khi dune chiia trong binh thep dung tich 40 lit, d ap suAt 150 at. Do vAy m6i thibt 
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bi han phai dupe trang bi van an toan vb van giam 
bp de ha ap subt cda 6xy xudng bp subt thudng de 
sii dung. 

M6t ti 16 thich dng V o2 /V c ^ =1.1-5- 1.3 khi 

chby d dbu mo han cho ta ngon Ida nhu hinh 3.20 
gpi lb ngon Ida trung ho a. Ndu ti 16 tr6n ldn han 
1.2 thl ta co ngon Ida 6xy hoa, ti 16 tr6n nho han 
1.1. ta co ngon Ida cacbon hoa (thda cacbon). 

Han khi lb dang hbn nong chby, chi dung de 
hbn cac vbt hbn cb chiiu dby dudi 6mm, hbn dbp 
ho$c sda chda cac khuybt tbt tr6n kim loai. Ngon 
Ida hbn con dupe lpi dung de nung nong. 

3.6.2 thiet bi hbn khi 

a) So do tram han khi (Hinh 3.21) 

M0t tram hbn khi bao gom blnh chda dxy (1), khi 6xy qua van giam bp (2) dl 
giam ap subt xudng khoang 2 at vb qua dng din cao su (3) ra mo han. Khi ax6tylen 



Hinh 3.21 So d<5 tram han khi C>xy - Axitylen 
1. Blnh chtfa 6xy ; 2. Van gibm ap ; 3. 6ng d&n 6xy. 

. 4. Blnh di£u ch6 C 2 H 2 5. Khoa bbo hi£m ; 6. 6ng dbn C 2 H 2 ; 7. M6 hbn. 

, / ' r - 

dupe didu chd true tibp trong thung didu che (4) bbng ebeh cho nude nho xudng dbt 
den, qua khda bao hiem (5) di vbo dng dbn (6) vb cung vbo mo hbn (7) de tao thanh 
hdn hpp vdi 6xy. 



Hinh 3.20 Ngon lit a him vh dudng 
biiu diin nhiQt d (5 
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Khi Ap lire cua khi axAtylen thAp, niu khOng co thilt bi an to An, co the xAy ra 
hiAn tupng chay quit : Ngpn Ilia cMy ngupc trong 6ng vAo blnh didu chi axAtylen 
vA gAy nd. De tranh hiAn tupng chay qu$t vA dam bao an toAn, ngudi ta phai dam 
bao mOt s6 biAn phAp an toAn nhir: Duong 6ng d&n cao su phai du dAi, phai co van 
an toAn d blnh dieu che AxAtylen vA dung mo hAn kieu hut. 
b) Md hart khi 

Mo han 1A dung cu quan trong nhAt trong trang bi cua mdt tram hAn khi. NhiAm 
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Hinh 3.22 Mo han hut 


vu co ban cua no 1A : NhAn khi Oxy va AxAtylen td blnh chda vA thung dieu chi, 
den bubng h6n hop dua ra dAu md hAn tao thAnh ngon Ida cap nhipt nang cho qua 
trinh hAn. YAu cAu md hAn phai an toAn trong sd dung, 6n dinh su chay cua ngpn 
Ida, nhe nhAng, de dieu chinh thAnh phAn vA c6ng suit cua qua trinh hAn. 

Hinh 3.22 gidi thipu md hAn hut - 1A loai dupe sd dung rOng rai nhAt. 

Cau tao md han hut : Khi 6xy co ap suit 3-4 at theo 6ng dAn (1) vAo miAng 
phun (2). Vi miAng phun co dudng kinh rAt be nen dong Oxy di qua co t6c do rAt 
ldn tao thAnh vung Ap suit thAp (3) xung quanh miAng phun. Nhd vAy khi C 2 H 2 dupe 
hut vao budng hdn hop (5) qua 6ng dAn (4), trOn vdi oxy tao thAnh hdn hop khi 
chay. Hdn hop khi nAy theo 6ng dAn (6) di ra dAu md hAn (7) chay tao thanh ngpn 
Ida hAn. 


Do co cAu tao nhu vAy, khi tiln hAnh 
sau. Khi kit thuc hAn, dong khoa C 2 H 2 
trude, khoa Oxy sau. Thong thudngngudi 
ta quan sAt mAu ngpn Ida de dieu chinh 
ti 1A oxy vA axAtylen de nhAn dupe ngpn 
Ida hAn blnh thudng. 

3.6.3. COng nghp han khi 


hAn phai md khoa Oxy trude, khoa axAtylen 



a) Dieu chinh ngQn lira han 
CAu tao eda ngon Ida hAn gdm ba 
vung riAng biAt (Hinh 3.23). Kich thude, 
hinh dang, mAu sAc cua mdi vung phu 
thupc vAo ti 1A the tich gida Oxy vA 
axAtylen (HA s6 /3 = the tich0 2 /the tich 
C 2 H 2 ) 



Hinh 3.23 Cac loai ngon lHa him 
a) Ngon ICta blnh thuPng ; b) Ngpn lila 6xy ho'a 
c) Ngpn liia CAc bon htJa, 

1. NhAn ngpn Ilia ; 2. Vung ho&n nguy§n ; 

3. Vung ch£y hohn toAn. 
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- Ndu /? = 1.1-5- 1.3 ta thu dupe ngpn Ida binh thudng (H.3.23a). Nhan ngQn Ida 
(Vung 1) mau sAng trang co nhipt dp khoang 1000°C. Vung hoAn nguyfin (2) co mAu 
sang xanh, co nhipt dp cao nMt (3200°C) dung de han rAt tdt, ndn con goi la vung 
c6ng tac. Vung chAy hoAn toAn (3) co mau nAu sAm, nhipt dp vung nAy thAp do mAt 
mAt mpt phan vao viec lam b6c hoi nude. Vung nAy kh6ng dung de hAn. 

- Ndu > 1.3 thi ta nhAn dupe ngon Ida 6xy hoa, co nhipt dp cao han so vdi 
ngon Ida binh thudng nhung khdng dung de han thep vi m6i han don vA de bi ro 
khi. Ngon Ida oxy hoa chd ydu dung de Mn d6ng thau, nung nong va cat hdt bd mAt 
kim loai. 

- Ndu /3 < 1.1 ta thu dupe ngpn Ida cacbon hoa (thda cacbon). Ngon Ida cacbon 
hoa co nhipt d6 thAp hdn ngpn Ida binh thudng, it dupe dung de han thep ma chu 
ydu dung de han gang, hdn dAp thep cao tdc, han hpp kim edng. 

b) Phuang phap hdn 



\ 

Hinh 3.24 Cac phitong phap han khi 
a) Han pMi ; b) HAn tr&i 
1. Mo han ; 2. Que han ; 3. M6i hAn. 


Theo chidu dich chuyen cua mo han ta co hdn phai va han trai (Hinh 3.24) 

- Han phai : Mo han dich chuyen td trai qua phai, que han phu nAm phia sau 
mo han. 

- HAn trAi : Mo han dich chuyen td phai qua trAi, que hAn phu di trude mo hAn. 

Trong san xuAt, han phai dung de han tAm dAy han, vAt lipu kho nong chAy han. 

Nguac lai hAn trai dung dl hAn tAm mong han. 

c) Chudn bi chi ti$t hdn 

Trude khi hAn, tuy theo chieu dAy cua chi tidt vA yeu cAu k! thuAt tidn hAnh vAt 
mep (tuang tu nhd phuang phAp hAn h6 quang tay). 

LAm sach mep cAc chi tidt hAn vd ca hai phia b&ng ngpn Ida hAn trude, sau do 
dung bAn chai sat, axit ho Ac phuang phAp phun cat de lAm sach tidp. Sau do tidn 
hAnh gA lAp, hAn dinh de gid vi tri tuang d6i gida cAc chi tiet trong quA trinh han. 

d) Ch$ dO hdn khi 

CAc thdng so ca ban cua chd dp hAn khi 1A : T6c dp hAn, goc nghidng cua mo 
hAn, c6ng suAt ngpn Ida vA dudng kinh que han. 

- Goc nghiPng cua mo hAn so vdi be mAt chi tidt hAn phu thupc chu ydu vAo 
chidu dAy va tinh chAt li nhipt cua kim loai hAn (Hinh 3.25). Goc nghiPng cua mo 
hAn co the thay dpi trong quA trinh hAn. Luc dAu, de nung nong kim loai dupe tdt 
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va hinh tMnh mdi Mn nhanh, g6c nghidng co tri s6 
ldn (80 - 90°). Luc gdn ket thuc, de moi han duoc 
didn ddy va tranh su cMy cua kim loai, phai giam 
goc nghidng cua mo han xuong. 

- Cdng su£t ngon Ida tmh cho su tieu hao khl 
dxy ho$c khl cMy trong mOt dcfn vi thdi gian : 

A = k.s (Llt/gid) 

Trong do : 

s- Chidu dly cua v£t han. 

k - Hd s6 phu thuoc vao kha Mng diin nhidt cha 
kim loai va phUdng phap Mn. 

VI du : D6i vdi : 

- Thep k = 100 - 150 ; 

- D6ng k = 150 - 200 ; 



Hinh 3.25 Goc nghidng cua mo han 
khi han thep cacbon thdp vd hop 
kim thdp. 


- Nhdm k = 120 - 150. 


Gia tri cdng su4t A dung de chon mo Mn co so thich hop. 

- Duong kinh que han : La vdt lidu bo sung kim loai cho mdi h&n. Thong thudng, 
v$t lidu que gi6ng vdi v&t lieu v&t Mn. 

Be phon giA tri dudng kinh que Mn thich hdp, ta sue dung cdng thutc thuc ngbidm : 
Khi Mn pMi : d = s/2 (mm) 

Khi Mn tr£i : d = s/2 +1 (mm) 


3.7. CAT KIM LOAI BANG KHI OXY 

3.7.1. Kh&i nidm 

QuA trlnh c&t b&ng khl ducfc tidn Mnh b&ng vide dung ngpn lUa Mn dot chay 
vimg cslt, sau do dung ludng khl dxy lam dxy hoa kim loai 
do. Nhidt lUdng sinh ra trong qu£ trlnh My 14m kim loai 
cMy nong cMy thanh xi long. Dudi ap luc cua khl dxy, xi 
long bi thdi ra ngodi tao tMrih ranh c&t (Hinh 3.26). 

3.7.2 Didu kifn cat bang khi 

Dl c&t duqc, kim loai edn thoa mdn mdt sd didu kidn sau : 

- Nhidt dd cMy cua kim loai c4t phai nho hon nhidt 
dd cMy cua no. 

- Nhidt dd nong cMy cua dxyt kim loai phai nho hon 
nhidt dd cMy cua kim loai. 

- Nhidt sinh ra trong qud trlnh dxy hoa phai du dd duy 
tri su c&t lidn tuc. 

- DO d&n nhidt cua kim loai c&t khdng qua Idn. 

- Tlnh cMy loang cua xi phai cao. 



Hinh 3.26 So dd c&t bdng khi 

1. Hon hop Oxy - Ax£tylen ; 

2. Khi O 2 ; 3. Vat c&t ; 

4. Ranh cat ; 5. Xi . 
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Nhtfng dieu kiln tren day chi thoa man vdi thep cacbon hoac hop kim thlp. Hop 
kim dong hole nh6m hku nhir khong thoa man. 

Be cai thien tinh cat cho phu hop clc dilu kidn trdn, ngiroi ta dung phuong phlp 
cat bang thudc cat. Bang bidn phap do co the clt dupe thep hop kim cao, co chilu 
day ldn. 

Phuong phap cat bang khi la m<jt phuong phlp tlch phdi rlt tit. No co the tach 
mach hd, mach kin, mach co dudng cat bit ky, co the hdt di m|t phln bl m|t kim 
loai va co the cat duoc vat rat day ma luc clt co hoc tren cac may cat khong thuc 
hipn duoc. 

3.8. KIEM TRA CHAT LUONG MOI HAn 

3.8.1 Cac khuyet tat cua mdi han 

- Cac khuyet t|t v'e hinh dang mat ngoai cua mbi han : Bao gdm cac sai lOch ve 
hinh dang m$t ngoai cua m6i han khong thoa man vdi clc yOu cau ki thuat va thilt 
kl nhu : Chilu cao ho|c chilu rdng mdi hln khdng deu, dudng han vain veo, bl mat 
mdi han nhlp nhd... 

Nguyen nhln : Vide chon, chuln bi mep han, ga lip cac chi tiet han chua dung, 
chi do hln khdng dupe duy tri 6n dinh, chat lupng vlt lidu han hoac trinh dd edng 
nhln qua thlp. 

- Khuyet tat te vi mlt ngoai va trong Itmg mbi han : 

+ Chay loang : Hidn tUOng kim loai long chay loang ldn bl mat cua kim loai co 
ban - ndi chUa duoc nung nong din trang thli chly (Hinh 3.27a). 

Nguydn nhln : Goc nghidng cua que hln khdng hop li, hole do dong didn chon 
qua cao. 

+ Lom han : La nhUng phln lorn sau tao thanh ranh chay doc ranh gidi gitfa kim 
loai co ban va. kim loai dap (Hinh 3.27b). 

Nguydn nMn : Chilu dai cdt hd quang hole cudng dd dong didn qua ldn, hole 
do goc nghidng cua que han chua hop li. 

+ Khdng nglu : LI nhumg ch6 gian doan trong lidn ket gitfa kim loai co ban va 
kim loai dip (Hinh 3.27 c,e). 

Nguyen nhln : Cong tac chuln bi chua tot, khe hd giUa cac chi tilt qua nho, 
cudng dd dong dien va didn Ip hd quang thlp nhUng lai hln vdi tdc d| cao, di|n 
cue han khdng chuyen dong dung theo true mdi hln.. 

+ Rd khi : Sinh ra do hidn tUOng bao hoa khi trong kim loai long cua moi hln 
khdng kip tholt ra ngoai khi kim loai dOng d|c. 

Nguydn nhan : Bl mlt chi tilt bln son, dlu, md, gi, hoi nude, vat lieu han Im 
hoac do toe do han vl chieu dli c|t ho quang qul ldn. 

+ Lan xi (Hinh 3.27f) 

Nguydn nhln : Mep han chua dupe lam sach, vlt lidu hln bi Im, tic dp hln qua 
ldn ma dong didn hln qua be. 


64 



+Nut : Co the hinh thanh d m6i han 
hay d vung anh hudng nhidt. Ngucfi ta 
phan thanh nurt nong (xudt hi$n d nhiet 
d6 cao) va nurt nguoi (xuat hi§n khi kim 
loai da ngu6i xudng dudi 300°C). 

+ Qua nhiet : Do cM d6 han khong 
hcfp li (nang lupng nhidt qud ldn ma vdn 
toe han lai qud be) lam cho kim loai 
dap va vung anh hudng nhidt co hat tho, 
co tlnh giam. 

3.8.2. Kiem tra chat luong mfti han 
bang cac phUOng phdp khong pha huy 
(NDT - Non - Destructive Test) 

a) Quart sat mat ngoai 

Phuong phdp roly dung de xac dinh 
cac khuy£t tat nhu chay loang, lorn, r6 



Hinh 3.27 Cdc khuydt tdt te vi mat ngoai 
va rndt trong long m6i him. 

^ 1. Chdy loang ; 2. Lom han ; 3, Kh6ng nglu ; 

- Kiem tra bdng khi am6nidc : Lam 4. Ro khi ; 5. Lin xi ; e. Nit. 

sach be mdt m6i han, sau do thdm chdt 

chi thi mau (fdnolftalein, nitrit thuy ngan). Dung dong khi chura khoang 1% amOnidc 
th6i ldn be m$t kia dudi dp sudt nhdt dinh. Sau 1- 5 phut ndu thdy chat chi thi d6i 
mau cluing to m6i h&n co khuydt tdt va khdng dam bao dp kin. 

- Kiem tra dd kin bdng dp luc : Ta bit kin sau do cho khi vao d mot ap sudt 
nhat dinh. Boi nude xa phong d phia ngoai va quan sat phat hien ch6 ro ri. 

c) Kiem tra being tia X, y, sieu dm, tir tinh 

Tidn hdnh tuong tu nhu da gidi thidu trong phdn kiem tra vat due (xem chuong 1). 


co, nurt... 

h) Kiem tra do kin mdi han 


3.9 M0T SO PHUONG PHAP HAN, cAt DAT BIET 

Hidn nay, cdc vdt li§u mdi xudt hidn ngdy cang nhidu : Cac loai vdt lidu co d6 
edng cao nhu cdc hop kim cufng, vdt li§u Xomay, composite... Do vdy edn thidt phai 
co m6t s6 c6ng nghe vd thiet bi ddc bidt de co the han, cat cac vdt lidu mdi co d6 
cung va nhidt d6 nong chdy cao. Sau ddy chung ta lam quen vdi m6t s6 c6ng nghb 
hdn cdt d$t bidt. 

3.9.1 Hdn cdc tdm mong 

May superkempak (Phdn Lan) 

Hdn bdng phuong phap ndy co mot sd ddc diem sau : 

- Qud trinh han dupe tidn hdnh trong khi bao v§ (Ar) 
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- Nang lupng dupe cdp do ngpn lira h6 quang gitfa mui difen cue Wolfram vfe vfet 
hhn. Co the tien hanh han co ho$c khfeng co que hfen phu. 

- Thlch hop cho han vfet mong (« 

- Sit dung khi argon Ifem khi bao vfe. 

- Doan mui difen cue t = 3 5 

(mm) ; De nhhn dupe h6 quang 6n 
dinh, mui phai dupe mfei nhpn, chifeu 
dfei mai g£p 1 t 2 lfen dudng kinh 
difen cue (Hinh 3.28) 

- Chieu dai cpt hfe quang thich hpp 
la 2 t 5 mm 


\/ 


Hinh 3.29 Han v&t dhy ^ 2mm ; 
Khdng co que him b6 sung 



0.5... 1 xS 


Hinh 3.30 Han c6 que him b6 sung 
B&ng 3.3 Cho cac thfeng s6 khi hhn \&m mong 


2mm) Nhfen dupe vfet han r&t sach. 



Hinh 3.28 So dd him tdm mdng 


Chi£u dSy vat han s (mm) 

0.5 

1 

1.5 

2.0 

Cudng d6 dong diSn (A) 



: : . V 


Dudng kinh di£n cue (mm) 

1.0 

1.6 

1.6 

1.6 

Dudng kiiih que han phu (mm) 

1.0 

2.0 

2.0 

2.5 


3.9.2. Cat plasma 
May LPC 100 (Ph§n Lan) 

Phuong phap cat nay co mpt s6 d$c diem sau : 

- Co the c&t dupe moi vfet lifeu do co tfep trung nSng lupng cao, nhifet dp h6 quang 
co the dat tdi 20 000°C. 

- Yfeu cdu ca nfing lupng difen va khi (khi bi ifen hoa tdn tai dudi dang plasma). 
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- Nguy&n 11 hoat dOng : Khl ndn chuyln dQng trong vung c6 didn dp vd tin s6 
cao bi idn hba (tdn toi dudi dang plasma), plasma do^c dung dI cdt. 

- Di cdt, co thl stir dung 2 ndc : 50A/100V vd 100A/14@V. 

- BO khl : Gdm bQ loc khl, bO nOn khl. 

- Co thi dung bO dilu khiln tCr xa dl dilu chinh mdy. 

Kha ndng cdt : Chiiu diy cdt (mm) d hai chi do dOi vdi mOt sO thep vd hop kim 
dUOc nOu trong bang 3.4. 


Bdng 3.4. Kha ndng cdt mOt s6 kim loai vd hop kim cha mdy cdt Plasma 


Ctftfng dO dOng diOn I 

100A 

50A 

ThAp cAcbon (mm) 

30 

15 

Thdp hop kim cao (mm) 

25 

13 

NhOm (mm) 

2 

13 


- Co the dung vdi mOt sO phu kiOn dl cdt chinh xdc theo dudng thing, dudng 
trdn dudng cong... 

3.9.3 Cdt b&ng dao dOng sieu dm 

Thuc chit cua gia cOng cdt got b&ng sidu dm Id truyln dao dOng d tin sO siiu 
dm (16 Khz) vdo dung cu cdt, dyng cu ndy va ddp vdo ede hat mdi, hat mdi lai va 
ddp vdo bl mdt gia cOng too ndn qud trinh cdt. 

Nguy&n 11 gia cOng cdt b&ng si6u dm nhu trdn 
hlnh 3.31. 

Mdy phdt sidu dm (1) thOng qua bO phdn 
khuyich dai (2), klch ttir (3) truyln dong mOt 
chilu (dl til hoa) vd dong xoay chilu d tin sO 
sidu dm (dl klch tCr) cho cuOn ddy (8). CuOn 
ddy (8) duqc cuOn trong ranh cua chin ttir (5) 

1dm b&ng vdt lilu tOc giao (vdt liOu c6 kha ndng 
thay d6i thl tlch khi duqc d&t trong tuf trudng 
thay dOi) nhu Ni, Fe-Co... 

TCr trudng xoay chilu chay trong chin tCr, nhd 
hidn tuqng tCr giao, too ndn dao dOng co dan 
ddn h6i cua chin ttir. Do Id dao dOng c a hoc d 
tin s6 sidu dm. Dao dOng ndy truyln qua thanh 
truyln song (6), (7) (co thl dOng thdi Id dung 
cu cdt) vdo vung cdt. Ngudi to phun hat mdi vdo 
vung cdt d dang huyln phu nhd voi (9). D\mg 
cu cdt (7) dao dOng ddp vdo hat mdi, hat mdi 
va ddp vdo vung cdt 1dm mdn din b! m$t 
gia edng. 



Hlnh 3.31 Nguyen li gia edng 
b&ng gi6u Am 
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Gia cfing Mng sibu £m co cac d$c diem sau : 

- C&t dupe vflt lieu ciing, don ma cac phuong phap khac khdng c&t dupe nhu hop 
kim cling, g6m, thuy tlnh... 

- Khbng c6 nhi&t cdt nhu gia cPng b&ng tia lfra dipn nOn thich hop khi cfit cac 
vat li§u ban dim. 

- DO chlnh xac dat cao (tii 0,05 + 0,08mm), do bong dat tOf 5 + 8. 

- Gia cbng sibu dm co nang suitt thdp. 

Ngoai mot so phuong phap han, cat dac biet ke tren, con co nhi^u phuong pMp 
dac biat khac nhu : Hdn c£t bUng tia laze, han tO vi ap dung cho han spi quang... 


,tAi li£u THAM KHAO CHUONG 1+2+3 

1. Giao trinh Co khi dai cuong, DHBK, Ha Noi 1990. 

2. Cong ngh§ kim loai, tap 1 +2 +3, Nha xu&t ban DH THCN, 1985. 

3. Tr4n Hdu Tudng, Nguyen Nhu Tir, Nguyen Thuc Ha, Hhn thep va gang, Nha 
xuat ban KHKT, Ha N6i 1985. 

4. J. Pluhar, J. Korita, Strojirenske Materialy, SNTL. Praha 1981. 

5. Finland Water Supply Programme, Operation Instructions and Manuals of 
Machines, Hanoi 1990. 
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Phan II 

CO SO U THUYET VA CAC PHlfONG PHAP 
GIA CONG CAT GOT KIM LOfi<\ 


Qua trinh hinh thanh mQt san pham cd khi bang gia cong cdt got phai tuan theo 
mdt trinh ttf nhdt dinh. Til ban thidt kd ddn luc xudt hiqn san pMm Id mot qua trinh 
phiic tap khong tranh khoi cac sai so do gia cdng, 14p rap, kiem tra... gay ra. Do do, 
tmdc khi san xudt vdi mdt quy md nao do phai giai quydt tot giai doan chudn bi san 


xudt (Hinh 1). 


Chu&i bj sin xudt 

S&n xuSt 




Sdn xufit 

kig’m tra 

~~~ - 

Chudn bi 
thiSt ke 

Chudn bi cfing nghg 





S&n ph£m 


Hinh 1 

De co dupe phuong phdp chuffri bi san xudt thlch hop cdn dua trdn cac cd sd : 

- Tieu chu£n hoa c6ng nghd ; 

- Ki thudt tfnh todn mdi ; 

- Phtfdng phdp dinh mdc ki thudt va tidu chudn san xudt tidn ticn. 

Tnrdc khi di sdu nghidn cun vd cd sd If thuydt cua phudng phdp gia cdng cdt got 
kim loai ta cdn di cdp den mdt sd khai nidm va dinh nghia cd ban sau : 

1. Nhung phdn cdu thdnh cua sdn pham. 

Chi tiet mdy - la ddn vi nho nhdt va hoan chinh cua may mi khdng cdn tdi 
nguydn cdng l&p rdp (vidn bi, bu long, dai 6c,...), 

Nhom (cum) - la ddn vi ldp ghep bao g6m ttr hai hodc nhiiu chi tidt hdp thanh 
(Tay bidn g6m thin, ndp, bac biiil,...). 

B6 phan - 1 d mdt phln cua may hodc trang thidt bi co the hoat ddng ddng Idp. 
No dtfpc ldp ghep hoan chinh t£r nhtfng nhom vd chi tidt may (HOp giam tdc...). 

San phftm - La kit qua thu dUdc cuoi cung trong qua trinh san xuat, da thoa 
man nhtfrig ydu cdu vi kinh td, ki thudt dd ra. San phdm Id mdt ddn vi san xudt d$c 
ldp no bao gom cac bd ph&n, cum vd chi tidt hop thanh ( 0 t6, cdn cdu, mdy ti§n...). 

2. Qud trinh sdn xudt vd qud trinh cong nghd- 

Qud trinh san xudt Id qud trinh con ngtfdi tdc ddng vdo tdi nguydn thidn nhidn 
de bidn nd thdnh san pMm cua xa hdi. Qud trinh san xudt bao gdm nhieu giai doan 
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chinh nhu : Khai qulng ; Luydn kim ; Gia cdng cd khi ; Gia cdng nhiet - hoa ; 
Lap rap;... 

Qua trinh cong nghd la mdt pMn cua qul trlnh san xult true tidp llm thay ddi 
trang thai (hinh dang, kich thude), tinh chit K hoa vat Hdu vl vi tri tudng quan cua 
ddi tudng san xult. Trong nM mly cd khi co clc phSn xudng ridng de thuc hidn clc 
qua trlnh cdng nghe nhu : Phan xtrdng chuln bi ph6i; Gia cOng cd khi; Nhidt luyen ; 
Lap rap;,.. 

3. Clc thanh phln cua qul trinh cong nghe. 

a) Nguyen cdng : la mdt phln cua qua trinh c6ng nghd duqc ho an thanh Hen tuc 
tai m6t dia diem lam vide do mOt hay mdt nhom thd thuc hi|n. 

Ndu ta thay ddi mdt trong clc dieu kiln : tinh Hen tuc 
ho 0c dia diem 1dm vide thi chuyen sang m0t nguydn c6ng 
khac. Vi du gia cong true blc (Hlnh 2) : ndu tidn dlu true 
(I) roi trd dlu ngay trdn may de tien dlu (II) thl vln II 
m0t nguydn cong. Nhung neu tidn dlu (I) cho ca loat xong 
rli nidi tidn dlu (II) cung cho ca loat do thi la hai nguydn 
cdng hoac trdn m|t mly chi tidn m0t dlu con dlu kia tidn 
trdn may khlc thi cung la hai nguydn cdng. Tidn mlt tru 
vl phay ranh then (III) ro rang 11 hai nguydn cdng. Nguyen 
cdng 11 phln cdng vide co ban cua qul trlnh cdng nghe de 
hach toln vl to chile san xult. Vide phln chia qul trinh 
cdng nghd ra thlnh cac nguydn cdng mang m0t y nghla vlt H vl kinh td. Trdn phuong 
didn vlt H la khdng the Vila phay vCta mli ddi vdi m|t bd m0t chi tilt. Con y nghla 
kinh tl dupe hilu nhu cdng vide tidn noi trdn co luc khdng thl phln qua nho (phln 
tin) hole qul ldn (tip trung) nhlm dam bao su cln blng cho nhip san xult ho0c 
khdng ndn thuc hidn gia cdng thd vl gia cdng tinh trdn cung m0t mly ma phai phln 
thlnh hai nguydn cdng cho hai may (mly gia cdng thd vl may gia cdng tinh) vi mly 
gia cdng tinh dlt tidn hdn. 

b) Ga : 11 mdt phln cua nguydn cdng, phln nly duqc holn thanh trong m0t lln 
gl chi tilt. Vf du tidn m0t dlu rdi trd phdi tidn ndt dlu kia cua tryc la hai lln ga. 
M0t nguydn cdng co thl cd mdt hole nhidu lln gl xay ra Hdn tuc & mqt dia diem 
10m vi|c (Hinh 2) 

c) Vi tri : II m0t phln cua nguydn cdng duqc xac dinh bdi m0t vi tri tuong quan 
gitfa chi tilt vl may ho|c giUa chi tilt vl dao clt (cur so dao). Vi du moi lln phln 
dd de phay mdt canh hole khoan mot 16 tren chi tilt la mdt vi tri. Mdt lln gl co 
the cd mdt hole nhieu vi tri. 

d) Birdc : la mot phln cua nguydn cdng tien hanh gia cdng mot bd mat (hole mdt 
tip hop bd mat) sh dung m0t dao (hoac m|t bq dao) vdi cac ydu t6 clt xlc dinh 
(V, t, S). Neu thay ddi mdt trong cac didu kidn : be mlt gia cdng ; dao cat hole 
chi do lam vide cua may (vi du thay ddi vln toe cat V, chilu slu clt t hoqc bude 
tidn S) thi chuyen sang mot bude khac. Mot nguydn cdng co the co mdt ho|c 
nhieu bude khac nhau (Hinh 2 : tidn mdi doan true la mot bude - cac bude nly 
doe lip vdi nhau). 



Hinh 2 
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e) Dirdng chuyin dao : 1A mdt phln cua bude dl hdt di mdt ldp vAt lilu vdi cung 
mdt che dd cat, mot dao. Vi du ti|n m|t mSt tru ngoai, sfr dung m|t dao, m|t chi 
do c&t va hot thanh nhieu lln - m6i lln la mot dudng chuyin dao. M6i budc co the 
co m|t ho$c nhieu dudng chuyin dao. 

g) D^ng tac : la m|t hanh ddng cua ngudi thp de dieu khien may. Vi du nhu blm 
nut, quay u dao, gat cang gat... B|ng the la dan vi nho nMt cua quA trinh edng nghe. 

Vile phan chia thanh d|ng tac rlt cln thilt de dinh mure thdi gian, nghiln cufu 
nAng suit lao ddng va tu d|ng hoa nguyln c6ng. 

4. Che dang san xult vA phudng phap cong ngh?. 

Trong kl hoach san xult chi tilu quan trong nhlt la san lupng hlng nSm dupe 
tioh theo (Jcfq vi sap phlm ^chilc", tmb theo khli lupng hoac b&ng tiln. Trong chi 
tao mly ngudi ta chia ra ba dang san xult tuy theo san ludng va mure d| In dinh 
cua san phlm. 

a) San xuat dan chiic : dang san xult trong do san pMm lap lai mdt si it lln 
tham chi chi mdt lln. D$c diem cua dang san xult nay la tai mdt chi lam vile timing 
thuc hiln nhieu nguyln edng khac nhau vdi trang thilt bi van nang, thp co tay nghl 
cao - da nang, quy trinh edng nghl ddn gian... Vi du san xult cac san pMm chi 
thut, thi nghilm... 

b) San xuat hang loot : dang san xult ma san lupng san phlm hang nam khdng 
qua it, chi tao thanh ttfng loat, ttfng nhdm. Cong vile tai moi dia diem lAm vile co 
tinh chit chu ki. 

Tuy theo khli lupng va si ludng san phlm con phln chia mdt cAch tuefng dli 
thanh san xult loat nho, loat vtfa, loat Idn (Bang 1). 

Bang 1 : PhAn chia trong san xuat hang loat. 


Dang s&n xu&t 

Kh6i lupng vA sd ltfo'ng sAn ph£m 

< 4 kg 

4 + 200 kg 

> 200 kg 

Loat nho 

10 + 50 

5 + 25 

2 + 5 

Loat vita 

50 + 300 

25 + 160 

5 + 25 

Loat ldn 

> 300 

> 150 

> 25- 


San xult loat nho gin vdi san xult dcfn chile nhung co tinh In dinh khl hdn. 
San xult loat ldn gin vdi san xult hang khli (stf dung nhilu trang thilt bi chuyin 
dung, mdt si mAy tu ddng vA bAn tu ddng vdi quy trinh edng nghl ti mi nhu san 
xult mAy edng cu van nfing, tlu hoa, tlu thuy cd nho...) 

c) San xuat hang khoi : dang san xult co san lupng san phlm rlt ldn va In 
dinh. Tai mli may hoSc mli dia diem lam vile chi thuc hiln m|t nguyln edng - 
dli tupng gia edng thay dli theo chu ki nhu san xult ding hi, khi cu, mAy khAu, 
6 tl, may keo... 
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B$c diim cua dang san xudt hang kh6i la trang thidt bi rdt chuyen dung va dupe 
bd tri thanh day chuyen theo thur tu nguydn cong ndn co mue dp ccf khi hoa - tu 
dOng hoa cao. No cho phep dp dung cac phuefng phap gia c6ng tidn tidn mang lai 
hidu qua kinh td. O day thp didu chinh co mpt vai tro d$c bidt quan trong. 

Vide phan chia ba dang san xudt noi trdn chi la tucfng ddi vi tinh chdt loat con 
phu thuOc nhidu vao didu kidn thidt bi, td churc san xudt va phuefng phdp edng nghd. 

Co hai phuong phap cong nghd dupe sur dung trong cac dang san xuat la : day 
chuydn va khong day chuyen. 

Phuong phap sdn xudt day chuyen thudng dupe su - dung trong cac dang san xuat 
loat ldn, hang khoi (gia cong ccf va Mp rap). Theo phUcfng phap ndy thi dia diem 
lam viec (may) dupe sSp xep theo thur tu cac nguyen edng, sau khi hoan thanh xong 
mat nguydn edng thl d6i tupng gia edng (lap rdp) dupe chuyen sang dia diem lam 
vide kd ban de thpc hipn nguydn c6ng tidp theo. S6 lupng dia diem lam vide va nSng 
sudt phai tinh sao cho d6i tupng chuyen tu: nguydn cong nay den nguy&n c6ng kia 
khdng bi dinh d6n, ur dong. Mudn dat dupe su dong bd thi day chuyen phai tudn 
theo mpt nhip san xudt nhdt dinh. 

"Nhip san xudt la khoang thdi gian lap lai chu ky gia c6ng hoac Mp rap". Nhip 
san xudt tinh theo c6ng thufc : 



r 


Trong d6 : T - Khoang thdi gian Mm viec (ph) ; 

N - Sd doi tupng san xudt ra trong khoang thdi gian T. 

Vi du : M6i ca 1dm vide 640 ph, gia c6ng 160 chi tidt -» 


640 

160 


4 (ph). 


Nhip san xudt la : 


Vay thdi gian m6i nguydn edng ke ca van chuydn phai bdng 4 phut ho Sc la bpi 
so cua 4 phut. 

Phuong phdp sdn xudt khdng day chuyen la phuefng phap trong do moi nguydn 
edng dupe thuc hidn khdng co lidn quan vd thdi gian va dia diem lam vide vdi nguydn 
cong khac. Phuefng phap ndy cho nang sudt vd hidu qua kinh td thdp (thudng dupe 
dung trong dang san xudt defn chide, loat nho). 

Trong mpt didu kidn va quy md san xudt nhdt dinh thi qua trinh edng nghd hpp 
li nhdt khdng nhdt thidt la qua trinh ma san phim co do chinh xac cao nhdt ho$c 
qua trinh co nang sudt cao nhat md Ik qua trinh co the phu hpp vdi didu kidn ki 
thudt vd nang sudt ydu cdu mpt each kinh td nhit. 
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Chirong 4 

NGUYEN LI CAT VA VAN DE NANG SUAT 
TRONG GIA CONG BANG CAT GOT 


4.1 DAC DIEM VA VAI TRO CUA GIA CONG CAT GOT 

C&t got kim loai la qua trlnh cdng nghe tao ndn nhung san phlm ccf kM co hinh 
dang, kich thudc, do bong bd mat... theo ydu cau kl thult td mot phoi lidu ban ddu 
nhd su clt bo ldp kim loai dudi dang phoi. 

Gia cdng c&t got dupe thuc hien d nhidt do binh thudng cua mdi trudng (ca trude 
va sau nguyen cong nhiet luyen). No cho dd bong, dd chinh xdc cao hon cac phuefng 
phap gia cdng blng han, due, ren, dip nong... 

Phuefng phap gia cdng bang clt got chidm 30% khoi lupng cdng vide gia cdng ccf 
khl va trong tucfng lai co the nhieu hefn. 

4.2. MAY CAT KIM LOAI - CHUYEN DONG VA CHE DO CAT. 

4.2.1. PMn loai va ki hipu may c&t kim loai. 

Qua trinh gia cdng trdn mdy dlnh dau su tien bd ldn cua loai ngudi trong tien 
trinh phat trien : khlu cuoi cung trong qua trinh lao dpng - cdng cu lao dpng tac 
ddng vao doi tupng lao dong lam thay d6i hinh dang, kfch thudc, vi tri... cua ddi 
tupng khdng co su tham gia true tiep cua ban tay con ngudi. 

Theo cdng dung ngudi ta chia ra 10 nhom mdy khac nhau : 

1. Nhom may tidn ; 

.2. Nhom mly khoan - doa ; 

3. Nhom may mM ; 

4. Nhom mly td hpp ; 

5. Nhom mly gia cdng ring ; 

6. Nhom mdy phay ; 

7. Nhom mdy bio - xoc ; 

8. Nhom may cua - clt ; 

9. May keo - nln thing ; 

10. Mly gia cdng ren. 

Theo mile dd van Mng cua may ngudi ta chia ra : 

- Nhom mdy van nhng (hay mly co cdng dung chung) : 11 clc may co the lam dupe 
clc cdng viec kMc nhau va dupe dung rdng rai trong dang san xuat defn chide ; 

- Nhom mly chuyen mdn hoa : la clc may dung de gia cdng cac chi tiet co hinh 
dang gi6ng nhau nhu bu ldng, banh ring... Loai may nay dupe dung trong dang san 
xuat hang loat (mly gia cdng ren, gia cdng banh rang...); 
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- Nh6m miy chuyin dung (bin tur d0ng, tu d|ng...) dung trong san xuit loat ldn 
vi hing kh6i. 

Theo dO chinh xic gia c6ng thl chia ra : 

- Miy gia cdng thd ; 

- Miy gia cdng tinh. 

Theo kh6i luqng miy co : 

- Miy nhe ; 

- Miy trung binh (kh6i ltfdng miy < 10 tin) ; 

- Miy n£ng (khli ltfcfng miy > 10 tin) ; 

- Miy siiu ning (siiu trqng) co kh6i krpng > 100 tin. 

Hiin nay & Vi0t Nam da chi tao dtfdc cic loai miy ti6n, phay, bio, khoan, mii... 
Cic loai miy cit niy difpc ki hiOu bing chtf vi cic con si theo thil tu tit trii qua 
phai nhu sau : 

- Chfl cii diu tiin chi nhom miy (T - miy ti|n ; P - miy phay ; B - miy bio 
; M - miy mii ; K - miy khoan...) ; 

- Con s6 tilp chi cdng dung chinh hay mure do van ning cua miy ; 

- Hai si cu6i chi tinh ning hay thdng si kl thuit chi yiu cua miy. 

Vi du : T616 - T : Miy tain ; 

6 : Ren vit van ning ; 

16 : Chilu cao tim miy 160 mm. 

4.2.2 Chuyin d0ng trong qui trinh cit gpt. 

M6i mOt loai miy cit kim loai c6 quy dao chuyen dOng ttfdng d6i giua dao vi 
phii khic nhau. Ngtfdi ta phin ra ba loai chuyen dOng : 

Chuyin dQng chinh (chuyen d0ng cit chinh) : li chuyen dOng cd ban cua miy cit 
dupe thtfc hiin qua dung cu cit ho$c chi tilt gia c6ng. No co the li chuyin dOng 
quay, tinh tiln khur h6i ho$c & dang kit hdp... Vi du : khi ti0n chuyin dOng chinh 
li chuyen d|ng quay tron cua phdi gi trin mim cip ; khi phay - khoan - mii chuyin 
dOng chinh li chuyin d0ng quay tron cua dao phay, mui khoan vi di mii ; con khi 
bio - xqc li chuyen d0ng tinh tiOn khti hli qua lai vi lin xulng cua dao... 
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Chuyin d$ng chay dao : IS chuyln d|ng cya dao ho&c chi tilt gia c6ng (phli), no 
kit hop vdi chuyln d|ng chlnh. tao nln qu& trinh c&t got. 

Chuyln dOng chay dao co thl liln tuc (hoSc gi&n doan). Chuyln d|ng n&y thudng 
duoc thuc hiln trong hudng vulng goc vdi chuyln d|ng chfnh, cu thl : 

- Khi tiln, chuyln d|ng chay dao IS chuyln d|ng ngang - doc cCia b&n dao khi 
c&t ; 

- Khi phay IS chuyln d0ng ngang - doc - dumg cua bSn m&y mang phli ; 

- Khi bSo IS chuyln d0ng ngang (diing) cua bSn mSy vS chuyln d|ng lln xulng 
cua d&u dao ; 

- Khi mai IS chuyln d0ng tinh tiln ngang (dpc) cua bSn mSy mang phoi ho$c 
cda true da mSi ; 

- Khi khoan IS chuyln d0ng Sn xulng cua mui khoan. 

Chuyin d0ng phu : IS cac chuyln d|ng khlng tryc tilp tao ra phoi nhu chuyln 
d|ng tiln,lui dao (khlng c&t vSo phli). 


4.2.3 Chi d0 c&t. 

VSn tic c&t (V^ : IS luong dich chuyln tuong dli giua ludi c&t vS chi tilt gia 

clng trong m|t don vi thdi gian (ho$c luong dich chuyln tuong dli cua m|t dilm 
trln bl m&t chi tilt gia clng vS ludi c&t trong m|t don vi thdi gian). Ta cd : 

V, = V + s 

Da si cSc trudng hop tri si cua vSn tic chuyln d0£g chay dao |S| r&t nho nln 
co thl coi vSn tic c&t IS v&n tic chuyln d|ng chlnh (V c ~ V). 

VI du khi tiln ngoSi chi tilt dudng kinh D(mm), si vong quay true chlnh n (vg/ph) 
thl tri si cua tic d| c&t cl thl tfnh theo clng thUc : 


V = 


n Dn 
1000 


, (m/ph) 


"Khi tiln 16 thl D IS dudng kinh 16 sau khi gia clng, khi khoan D IS dudng kinh 
mtii khoan, khi phay D la dudng kinh dao phay, khi m&i D IS dudng kinh d& mSi". 

Nlu chuyln d|ng chlnh IS tinh tiln (bSo, xoc) thl tri si vSn tic c&t l&y theo giS 
tri vSn tic tning blnh : 

v .b = ^ * (m/ph). 

Trong do : 

L - Chilu dSi h&nh trinh chay dao (mm) ; 

n - SI hSnh trinh kip trong m|t phut. 

Chilu s&u c&t (t) : IS chilu sSu ldp kim loai bi hot di sau m|t l&n c&t (ho&c IS 
khoang c&ch giUa hai bl m&t da vS chua gia edng kl nhau do theo phuong vu6ng 
goc vdi phuong chay dao). 

VI du khi tiln thl chilu sSu c&t duoc tinh : 
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t = 

t = 



khi tidn ngoai, mm. 
khi ti£n 16,' mm. 



Hinh 4.2 ChiSu sdu cat t. 


D- dubng kinh trudc khi gia c6ng 
d- dubng kinh sau khi gia cdng 


LUdng chay dao (S) : la quang dudng tUdng doi cua ltfdi cat so vdi chi tidt theo 
phtfong chuyen ddng chay dao sau mdt ddn vi thdi gian, sau mdt vong quay cua ph6i 
hay sau mot hanh trlnh kep. % 

Khi tjdn, lupng chay dao S la lupng dich 
chuyen cua dao theo phucfng chay dao doc 
theo b6 mSt gia cdng sau m0t vong quay cua 
phoi - (mm/vg). 

Khi bao - xoc, ltfdng chay dao S H la luong 
dich chuyen cua dao (hoSc ban mdy) sau m0t 
hanh trinh kep cua ban may (hodc dao) - 
mm/h.t.kep) 

D6i vdi dao nhidu ludi c£t nhtf dao phay 
cd the tinh ludng chay dao sau m0t rfing dao 
(mm/rg), ludng chay dao sau mdt vong quay 
cua dao (mm/vg), ludng chay dao sau mot 

phut lam viec cua dao (mm/ph). Hinh 4.3 Luang chay dao S 



* 

* * 


Tap hop cac ydu td v0n tdc c&t V* chidu sau cdt t, ludng chay dao S goi la chd 
dd cat. Mdt chd dd c£t dude xac ldp trdn h§ th6ng cdng ngh§ bao g6m : M&y - Dao 
- D6 gd va Chi tiet gia cdng. 
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4.2.4. TruyPn dan trong may cat kim loai 


Khi lam vipc cac m&y nhln ngudn nang lupng b§n ngoai theo cac dirdng truyPn 
din. Co cac kieu truyen din ngoai sau d&y : 

* TruyPn din tap trung : trong cac pMn xudng co khi cu, cac may ho at dpng nhd 
mpt dOng co chimg qua b6 truyen dai tdi mpt true din chlnh (goi la true truyen 
chung) chay su6t pMn xudng va tii true nay chuyen dpng va c6ng suit dupe truyen 
din cac may. 

Kieu truyPn din nay co hipu suat thlp, an toan kem va khi mpt may bi hong can 
sha thi phai ngiing hoat dong ca hp thong. 

* TruyPn din nhom : vi trf may dupe b6 tri gi6ng nhu trudng hpp truyen din tap 
trung nhUng phdn ra moi dpng ccf truyen dan cho mpt nhom may c6ng tac. 

* Truyen din ridng le : m6i may g6m mpt hay nhieu dpng co rieng bipt din dpng, 
dam bao cho mly co nhifrig chuyen dpng phiic tap vdi nhieu chi dp khlc nhau (co 
mly cat kim loai sit dung 23 dpng co didn). 

Can cur vao dang dieu khien t6c dp truyPn dpng trong tutng mly clt, ngudi ta chia 
ra : 


- Truyen dpng pMn clp : cho phep mly m6t s6 lupng co han cac t6c dp trong 
pham vi nhlt dinh (V lt V 2 , ... V k ); 

- Truyen dpng vo clp : cho phep mly v6 sd toe dp lien tuc trong pham nhat 

dinh : V min + V max • 

De nghiPn curu sit truyen dpng trong may cat kim loai, ngudi ta khai trien clu 
tao may theo so d6 dpng hpc (So d6 d6ng). So d6 dpng bao g6m nhurng hin h ve, ky 
hipu quy ude dl bieu diin clu tao va hoat dpng cua mly. Dudi day la bang ky hipu 
quy ude do : 


Bing 4.1. Ky hipu dung trong so d6 dpng may clt kim loai 





3. D£u true chinh 

- Mui t&m 

- M4m cap 

- Ong kep 

- Dfiu true khoan 

- Dfiu tryc mai 

- Dfiu true phay 


J 

4. O tr6n true : 

- Dang chung 

- 6 truot 

- O bi da 

- 6 id da chan 

- 6 chan 

- O dua da 

- 6 dua da chan 


5. Truyfin dOng dai : 

- Dai det thudng 

- Dai det ch^o 

- Dai hinh thang 



6. TruySn dGng xich 

- Xich 6ng con ian 

- Xfch rang 
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7. Truyin d6ng rang 

- Banh rang tru rang thing 

- Banh rang tru rang nghifing 

- Binh rang eh€t V 

- Binh rang tru chdo 

- Banh rang c6n 

- B£nh rang - thanh rang 

- Banh c 6c - con cdc 

- True vlt - banh vit 



8. N6i true va li hop 

- N6i true cac loai 

- Li hop v&u m6t phfa v& hai phla 

- Li hpp ma sit c6n 

- Li hop ma sat cfla 

- Li hop vfiu an tokn 

- Li hpp con lan 

- Li hpp si6u vi6t 

- Li hpp tp do 

- Li hpp diGn td 


i 





9, Phanh 

- Phanh ma sit cOn 

- Phanh day dai 

- Phanh vfiu 
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10. C4ch c6 dinh banh rang tr6n true 

- Lap I6ng kh6ng 

- L&p co then trUot (bdnh rang di truot) 

- L&p bang then hoa trtfat 

- Lap chat b&ng then c6 dinh 

- Lap b&ng then keo 

- L&p tren bac lo't. 

—lx 





-OH 


11. Truyen d6ng vft - dai 6c 

- Dai 6c c6 dinh 

- Dai 6c hai nda 



MOT SO CO CAU TRUYEN DONG CO BAN 
1. Ti sft truyen 

Khi true 1 quay n t vong, truc 2 quay rq vong (trong 1 phut), ti s6 truyen tit true 
1 din true 2 la : 

n 2 (bi dOng, bi din) 
ii o = -■— 

’ rq (chu d6ng, din dOng) 


* Truyin d$ng dai (khong ke 

01 

*12 ~ 02 ’ 

* Truyin dOng xich : 


din h$ s6 trirot) : 

: lh dirdng ldnh cua banh dai trSn true 1 vi true 2. 


rq Z i 

i 12 = — = — ; Zj, Z 2 : s6 rfing dia xich trin true 1 va trqc 2. 

n i ^2 
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* Truydn d0ng true vit-b6nh vit : 

% K 

i 17 = — = — ; K, Z la so ddu m6i ren true vit (1) v6 s6 rang banh vit (2). 
n x li 

* Truyen d0ng banh rang - thanh rfing. Goi S la ludng dich chuyen c£ia binh 
r6ng hay thanh r&ng sau n vong quay cua b6nh rSng (co s6 rfing Z, mb dun m, btfdc 
t), thi : 

S = t.Z.n — TtmZn, (mm) 

* Truyen d0ng vit dai 6c. Goi S 16 lUdng dich chuyen cua dai oc (hay vit) sau n 
vong quay cua vit (hay dai 6c) co btfdc ren 16 ta co : . 

S — n.t*, (mm). 

* Xich truyen ddng : 16 t6p hdp cac kh6u truy6n d&n ribng le libn ti6p nhau. Ti 
s6 truyen cua xich truyen ddng b6ng tich so cua ti s6 truyen cua cac khdu co trong 
xich. 

Vi du cho xich truyln d0ng (Hlnh 4.4) thi ti so truy6n til true I d6n true VI : 



Hinh 4.4 Xich truyen dftng. 

2. Chu6i sd vong quay cua may cat kim loai 

Khi thi6t k6 cac may cat co chuyen dbng chinh quay tron nhu m6y ti§n, m6y phay, 
m6y khoan vdi cac s6 li§u cho triidc (chi s6 gidi han dudng kinh vdt gia edng hay 
dudng kinh dao d mjn -f- d^ v6 v6n t6c c£t V mjn 4- V^), ta nh6n duoc s6 vong quay 
true chinh la : 

1000 v^H 

n min =—i - . (vg/ph).; 


^max 


1000Vp^ 
wd min. 


> (vg/ph). 


Pham vi vong quay cua may : K n = - 

^min 

So vong quay cua m&y tit n min 4- n niax dupe ldp th6nh m0t chu6i s6 theo quy lu&t: 

n ! % % 1 
— = — = — =... = — = cosnt 


hay : 


n i -^min 

n 2 = n v <p 
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<p = 


n 3 = n 2 .<p = n v <p 2 


n k = %-! -<P 

k- 


^max 


1 I\ ^ k 1 n, ^ ^ 

» n i "V n lmi n 



Trong do : <p - C6ng bOi cua chu6i s6 : 

k- S6 cdp vong quay (s6 s6 hpng cua chu6i sd). 

Cung tuong tu nhu v&y vdi chu6i sd h&nh trinh kep. 

Ndu ta b6 tri cdc chu6i s6 dudi dang bieu d6 thl se nMn dupe mpt ludi kdt cdu 
vong quay cho tiing mdy cu thl vd qua do cho phep ddnh gid dupe uu nhupc diem 
cho tUng phuong dn khi thidt kp. Ludi kdt cdu vong quay ,cd dang hlnh nan quat md 
dupe coi Id t6t nhdt ddi vdi mdy cdt kim loai. 

Sd vong quay hay hanh trinh kep cua cdc mdy cdt co truydn dpng ph£n cdp dupe 
thidt ldp theo cdp sd nhdn co cdc cong bpi tidu chudn vd Ung vdi no cung co ede tdn 
thdt tuong d6i tidu chudn. 

GiUa hai cdp vong quay vd n^, tdn thdt tUOng d6i cua v&n tdc cdt AV dupe 
xdc dinh : 


AV = 


v i+1 - V, 


V 


= 1 - 


i+1 


v ; 


Hi 1 

= 1 - = 1 _ - , (%) 


+1 


*i+i 


<P 



AV = const. 


Bang 4.2 Tri sd <p vd AV 


<p 

1,06 

1,12 

1,26 

1,41 

1,58 

1,78 

2,0 

AV(%) 

6 

10 

20 

30 

40 

45 

50 


3. Cdc co cdu truy'dn dpng thudng gdp 


* Cef cdu Bdnh rdng di trUpt 
Kh6i bdnh rdng di trupt vdi ba bdnh rdng co sd 
rdng Z lt Z 2 , Z 3 co the di trupt doc true I vd ldn 
lupt dn khdp vdi cdc bdnh rdng Z 4 , Z 5 , Z 6 . Nhu 
vdy tCt mpt tdc dp cua true I (n t ), true II co thl 
nhdn dupe ba tdc dp khde nhau : 

Zi 

n (i ) = n i • 

z 2 

n\V = n t . — 

Z 3 

n|3) = nj . — 



Hinh 4.5 Co cdu Bdnh rdng di truot. 
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C a ciu Banh ring di trupt dupe dung nhiiu trong cac hOp tie dp, hOp chay dao. 
No co kich thudc theo chieu true ldn nhung Uu diem li lip rip dcfn gian, thay ddi 
t6c do nhanh. 

* Co ciu NooctOng. 

Truyin dOng ttf true I din true III qua binh ring trung gian Z c b&ng tay gat, niu 
xi dich Z 0 , Z a doe true III vi cho Z Q Mn lupt in khdp vdi Z v Z 2 , Z 3 , Z 4 cua true I 
ta se lin luot dupe cic ti so truyin : 



Hinh 4 6 Co cdu Node tdng 


Co ciu Nooctdng dupe dung nhiiu trong cic hop chay dao nhu d mhy 1K62 (LiOn 
X6 cu). No co pham vi thay ddi tOc do ldn, klch thudc nho gon hon co ciu Binh 
ring di trupt, nhung co nhupc diem la dO edng vQng kem - true bi din di bi rung 
dOng. 


* Co ciu Then kdo 

Cac binh ring Z v Z 2 , Z 3 , Z 4 lip ling khOng trbn true 
I, dung mOt then kdo de c6 dinh mOt trong cic bitth ring 
nay vi khi c6 dinh banh rang nao thi no se quay cung vdi 
true. 

Gia su: co dinh banh ring Z x hoic Z 2 ... thi ta co ti s6 
truyin : 




Hinh 4.7 Co cdu Then k£o 
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Ccr cdu Then keo gon nhe nhtfng vide chd tao va l&p ghep then keo g$p kho khfin. 
Co cau nay hay dude dung trong hQp chay dao may khoan. 

* Cd cdu Mean 

Trong cd cdu nay, cac kh6i banh rang giong nhau ttfng d6i m$t vd khi thay ddi 
vi tri cua Z Q trdn true III tCf vi trf (1) sang (2), (3), (4) ta sd lfin ludt c6 : 




Hinh 4.8 Co cdu Mian^ 

Cd cdu Mean co kich thude nho gon, pham vi didu tdc rdng dude dung trong hQp 
chay dao cua mdy T616. C) may T616 tr£n true III ling vdi ede vi tri (1), (2), (3), (4) 
ldy ra ede ti s 6 truyen : 2 ; 1 ; 1/2 ; 1/4 goi Id ede ti s6 truyen gdp bpi de cdt ede 
bude ren ch&n lien tidp nhau. 

* Cd cdu Banh rang thay the. 

Cac bdnh rang a, b, c, d co the dude thay thd nhd mot chac ddu ngua co ede 
ranh de di trUdt true mang ede banh rang tren. 

Ty s6 truyen cd cdu bdnh rdng thay thd : 



^thay th£ 
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* Cd cdu Banh coc - con coc : co 
cdu ndy dung di chay dao tit dOng trong 
mdy bao ngang. True I quay tron qua 
thanh truyOn ldm con coc 2 qudt mOt 
goc nao do va dly bdnh coc 1 quay di 
m§t s6 r&ng. 

Ty s 6 truyen : 

a 

1= z 

C) ddy : 

Z - S6 rdng bdnh coc ; 

a- SO rdng bi ddy di sau m6i goc quet 
cua con coc 



* MOt s6 cd cdu truydn dOng v6 cdp 
Truydn dOng v6 cdp co tfu dilm : 


Hinh 4.11 Ca cdu Bdnh coc - con cdc. 


- Co the thay d6i vdn tdc cua mdy ngay ca khi no 


dang 1dm vide ; 


- Cho phep sd dung dung chd d6 cdt yOu cdu ; 

- De cd khi hoa, til dOng hoa vide didu chinh thay 
d6i tdc d6. 

Tuy nhibn cdc cd cdu truyen dOng v6 cdp thudng 
c6ng kdnh ndn vide chd tao, ldp rdp phufc tap. M$t 
khde cdc cd cdu cd khi co hi§u sudt truydn dOng thdp. 

CO cdu Puly hinh ndn - dai d$t 

Khi keo dai det tti trdi sang phai vdn tdc quay cua 
true II se nho ddn. 



CO cdu Dia ma sdt. 


Khi dia ma sdt A quay vd dich chuyen tuf ngoai 
vao tdm tdm dia ma sdt B thl vdn t6c quay cua true Hinh 4 - 12 Co cdu Pul y 
II s6 giam ddn (tdc do quay true I kh6ng doi) . hinh 1x671 ~ dai d?t ' 



Hinh 4.13 Ca cdu Dia ma sdt 
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Co cdu Thuy luc 

Diu tCf bl 7 nhd bam 1 hoat d0ng ml 
ting dp qua van ti6t liru 2 qua van pMn 
ph6i 3 vao ng&n trai ho0c phai cua xi lanh 
4 lam pitston 5 mang co cdu edng tac di 
chuyen qua phai ho§c trai. 

Khi dp suit bOm qul ldn, dlu theo van 
trln 6 vl bl. Cd cdu Thuy luc : truyln d0ng 
dm, chinh xac, cong suit truyln ldn vl 
thuln tidn trong dieu khien. Co clu nay 
thich hop cho cac mdy co chuyen d|ng tinh 
tiln thing nhu mly Bio, Xoc, Chu6t. 

Ngoli ra con co cdc cd cdu truyln ddng 
v6 clp nhu cO clu Di&n, Khi - Khi nen... 
dung de thay ddi tie d0 quay dOng cO didn, 
d0ng co n6... 


4.3. DAO CAT KIM LOAI 



Hinh 4.14 Co cdu Thuy luc. 


4.3.1. Clu tao dao clt kim loai 

Dao clt giil vai tro quan trong trong qul trinh gia edng, no true tilp tie dung 
vlo phdi lilu de tlch ra phoi tao 
thanh bl m|t gia c6ng. 

M6i dao (dien hinh la dao ti|n) 
thudng g6m hai phln : 

* TMn dao : dung dl gl vao 
ban dao, no phai du d0 bln, d| 
cueng,... 

* Dlu dao : la phln lam nhilm 
vu clt got. Dlu dao duqc hop thanh 
bdi cac bl m|t sau : 

- M$t trude (1) : bl mat tilp 
xuc vdi phoi va din phoi khi gia 
c6ng ; 

- Mat sau chinh (2) : bl m|t 

d6i didn vdi mat dang gia edng ; Hinh 4J5 m cdu dao ti4n 

- M$t sau phu (3) : bl mat d6i didn vdi be mat da gia edng ; 

- Ludi clt chinh : la giao tuyln cua m|t trude vl m|t sau chinh, no true tilp clt 
vao kim loai. D0 dli ludi clt chinh co lidn quan din chieu slu clt vl be r0ng cua 
phoi. 
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- Ludi cat phu : la giao tuy£n cua mat trudc va mat sau phu, mdt phln ludi cat 
phu gan mui dao cung tham gia cdt vdi ludi cbt chinh. 

- Ludi cat noi tiep (chi co d mdt so dao tidn) : la phdn ndi tidp giUa ludi c&t 

chinh va ludi cat phu. Khi khong co ludi cdt noi tiep dao tidn se co mui. Mui dao 
co the nhon ho&c lupn tron (bdn kinh mui dao R = 1 2mm). Cac ludi cdt co the 

thang hoac cong va mot ddu dao co the co mpt ho&c hai ludi c&t phu. 

Mdt dao co the co nhi£u ddu dao ndn co rdt nhieu ludi cat. Tuy theo so lupng 
ludi cat chinh, ngudi ta chia ra : 

- Dao mdt ludi : dao tidn, dao bdo,... ; 

- Dao hai ludi : mui khoan ; 

- Dao nhi^u ludi : dao phay, dao doa, dao cua,... ; 

- Dao co vd s6 ludi c&t Id da m&i,' (moi hat m&i trdn mat da co vai tro nhu m0t 
ddu dao tien). 


4.3.2. Cac mat tren vat cat. 

Vat cat (hay phdi) bao gdm c&c bd 
mat sau dfiy : 

Mat chua gia cdng (m&t dpi gia 
cdng) : la mat cua chi tiet chua dupe gia 
cong ddn. 

Mat da gia cdng : la m&t da dupe hdt 
bo di mdt lap kim loai. 

M&t dang gia cdng : Id b& mat cua 
phdi ti&p xuc vdi dao - cung la m$t n6i 
ti&p giuta mdt da gia cdng vd m$t chua 
gia cdng. 

Nhu v&y, co the mat da gia cdng cua 
ludt cat trude la mat chua gia cdng cua 
lupt cat ti&p theo. 

4.3.3. Cac mat phdng toa dp 

De xac dinh ede goc do cua dao vd 
khao sat ve luc c&t, vdn tdc cat, nhiet 
cat,... ngudi ta quy dinh cac mat phang 
toa dd cua dao (dao tien). 

Mat cat (N) : la mat phang di qua 
mdt diem eba ludi c&t chinh vd ti&p xuc 
vdi mdt dang gia cong. M$t c&t chua 
veetd vdn t6c c&c (V). 



2- Mdt dang gia cdng 

3- Mat dd gia cdng 

Hinh 4.16 Cac mat trdn vdt cat. 



Hinh 4.17 Cac mdt phang t<?a dd. 
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M$t dAy (Z) : la m$t phAng di qua m^t diem cua lirdi cAt chinh vA vudng gdc vdi 
vectd vAn tAc cAt tai diem do (Hinh 4.17). 

B6i vdi dao tidn c6 thAn dao hinli lfing tru thl m$t dAy song song vdi m$t ty cua 
thAn dao trdn giA dao. 

TiAt di$n chinh N- N : 1A m$t phAng di qua mQt dilm cua lirdi cAt chinh vA vudng 
goc vdi hinh chiAu cua ludi cAt chinh trAn m$t dAy (Hinh 4.18). 

TiAt didn phu N x - N t : 1A m$t phAng di qua mQt diem cua lirdi cAt phu vA vudng 
goc vdi hinh chiAu cua lirdi cAt ph\i trdn m$t dAy. 

4.3.4. Thdng sd hinh hpc cua dao cAt. 



Hinh 4.18 G6c d$ cua dao tU}n 
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Be dam bao n&ng su&t - cMt luong b£ mdt gia cdng, dao cdt cdn phai co hinh 
dang vd goc dd hop li. 

Thong s6 hinh hoc cua dao duoc xet d trang thai tlnh (khi dao chira 1dm vide) 
va d trang thai d0ng (khi dao dang cdt). 

Goc dd cua dao duoc xet d trang thdi tlnh trdn co sd : mbt dao tidn ddu thang^ 
dat vuong goc vdi phuong chay dao, mui dao dupe ga ngang tdm phdi (tdm true 
chinh cua may). Cu the cac goc dd cua dao nhu sau : 

- Goc trude y (tai mbt diem) : la goc tao thdnh giuta mdt tnrdc va mdt day do 
trong tiet dien chinh. 

Goc trude co gid tri duong khi mat trude thdp hdn mat day, co gia tri dm khi 
mat trude cao hdn mat ddy vd bdng khong khi mdt trude song song vdi mat day. 

Khi goc trude ldn bien dang phoi nho, phoi de thoat, lute cat va cdng tidu hao 
giam, nang sudt cat duoc ndng cao. 

- Goc sau a (tai m0t di^m) : la goc tao thdnh giuta mdt sau va mdt cdt do trong 
tidt didn chinh. 

Goc sau thudng co gid tri duong. Goc sau cang ldn mat sau cua dao it ca vao bd 
mat gia cdng ndn chdt lUdng be mdt chi tiet gia cdng t6t. 

- Goc cdt 6 (tai mdt diem) : Id goc tao thanh gifla mdt trude vd mdt cdt do trong 
ti£t dien chinh. 

- Goc sdc /? (tai m0t didm) : Id goc kep giuta mat tnrdc va m$t sau, do trong tidt 
didn chinh. 

Ta co quan hd : a 4-/? +y = 90° ; <5 — a +fi. 

- Goc trude phu y, : tUdng tu nhu goc trude y, nhung do trong tidt dien phu (N) - Nj). 

- Goc sau phu a x : tUdng tu nhu goc sau a, nhung do trong tidt didn phu. 

- Goc mui dao £ : la goc hop bdi hinh chidu ludi cdt chinh va hinh chidu ludi cdt 
phu trdn mdt ddy. 

- Goc nghidng chinh <p (tai mgt diem) : la goc cua hinh chidu ludi cdt chinh vd 
phudng chay dao do trdn mdt day.- 

- Goc nghidng phu <p x : Id goc cua hinh chidu ludi cdt phu vd phuong chay dao 
do trdn m$t day. 

Ta co : <p + £ +<p x = 180°. 

- Goc nang cua ludi cdt chinh A (tai m0t diem) : la goc tao bdi ludi cdt chinh va 
hinh chieu cua no tr£n mdt day. 

A co gia tri duong, khi mui dao la diem thap nhat cua ludi cdt. 

A co gid tri dm, khi mui dao la diem cao nhdt cua ludi cdt; 

A = 0, khi ludi cdt ndm ngang (// vdi mdt ddy). 

Cdc dinh nghia trdn ddy cung dung cho tdt ca ede loai dao khac. 

Goc dd cua dao d trang thdi ddng phu thu0c vdo vi tri tuong doi giuta dao vd chi 
tidt gia cdng. Vi du nhu trudng hop tidn ngodi khi dao duoc ga cao hdn tdm true. 
Cac goc y p , at p se thay ddi vd ca vi tri xac dinh vd gia tri so vdi khi dao ga ngang 
tdm (Hinh 4.19) 
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4.3.5. vat li|u lam dao catf*) 

* YOu cdu c£ta vat Mu lam dao : 

+ Dq cling cao : dao phai co dO ciing cao hon dO cling cua vat Mu gia cOng. 

D6i vdi vat Mu gia cong la thep cacbon, gang, kim loai - hop kim mdu,... do 
ciing cua dao khoang 60 4- 65 HRC. 

+ Tinh chiu nhipt cao : vat Mu lam dao phai bao toan dupe tinh cMt co-li d 
nhidt d6 cao trong thcfi gian dai. 

Day la tinh n&ng quan trong nMt cua vat Mu lam dao vi : khi cdt kim loai bi 
bidn dang ldn, mat khac do ma sat cua dao vdi phOi - phoi,... Mn nhidt do tai vung 
cdt r£t cao. Ndu khOng co tinh chiu nhidt tOt dao se chong bi hong,... va khong cat 
dupe. 

-f DO chiu mon cao : vat Mu lam dao phai co kha ndng chOng lai su mai mon 
(do khi lam vide dao luOn tiOp xuc vdi phoi va vat cat). Co nhu vdy mdi bao dam 
dupe tudi bOn, tu6i tho va dO chinh xac cua dao trong qua trlnh gia edng. 

+ Siic bOn va dO ddo cao : khi cdt dao chiu va dap, chiu dp luc ldn ndn no de bi 
md, vd, g&y... Vi vdy v£t Mu dao c£n co sure ben vd dd deo cao dl chdng lai ede tdc 
dOng phd hoai trOn. 

4- Tinh cOng nghd tdt : vdt Mu 1dm dao phai de chd tao thdnh hinh ddng vd dp 
chinh xdc thich hop, nghia Id no phai de ren ddp, cdt got, nhiOt luyen,... dat ydu cdu 
sii dung. 

+ Gid thdnh re : vdt Mu dao phai de kidm vd co gid ca phu.hpp de giam gia 
thdnh chi tao dao. 

* Cdc loai vdt Mu lam dao : 

+ Thep edebon dung cu : co hdm lupng Cdcbon cao (0,7 4- 1,32) dupe ky hipu 
Y7(Y7A) - Y13 (Y13A). 

D$c di$m cua dao cdt 1dm b&ng thep cdcbon dung cu : 

- Dat d6 edng 60 4- 65 HRC sau khi t6i d nhi@t dO 750° -r 840°C (1dm nguOi 
trong nude ho&c ddu) vd ram thdp d 180° 4- 200°C ; 

- De mdi sdc vd cho dO bdng bO m^t ludi cdt cao ; 


(*) : Ky hi§u v£t ]i6u 1dm dao theo TOCT (Li£n X6 cu). 
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- Dfi tao thfinh dao co hlnh thu phiic tap ; 

- Db chiu nhidt thfip (< 200°C), khi efit b nhidt dO 200°C -s- 250°C thl dO ciing 
dao giam nhanh ; 

- DO chiu mon kem ; 

- Re, de kifim. 

Thep cacbon dung cu thich hop cho cfic loai dao co kich thudc nho, dung efit vfit 
libu mfim vdi vfin toe efit thfip. Vi du : thep Y7(Y7A) ; Y8(Y8A) lam db nguOi nhtf 
due, bfio, cUa, dua,... ; YIO(YIOA) -s- Y12(Y12A) dung lfim dao tiOn, dao bfio, mfii 
khoan, tarb, bfin ren. 

+ Thep hop kim dung cu : dl tfing cudng tinh efit got cua thep ngudi ta pha vfio 
thanh pMn cua no mOt s 6 nguydn t6 hop kim nhu CrOm, Wolfram, Vanadi, Silic,... 

- Crom lam tfing dO thfim tbi, dO ciing ; 

- Wolfram tfing dO chiu mon vfi tinh ciing nong ; 

- Vanadi lam tfing dO ciing ; 

- Silic tang dO ciing vfi ciing nong. 

Dung cu efit lfim bfing thep hop kim dung cu sau khi tbi d nhipt dO 820 830°C 

(lfim nguOi trong dfiu) vfi ram thfip & 150° + 200°C dat dO ciing 62 + 65 HRC. Tuy 
do ciing thep hop kim dung cu khbng cao hon thep cficbon dung cu nhung no co 
tinh chiu nhipt va dO ben nhidt cao hon. Dao bfing thep hop kim dung cu co th$ efit 
d nhidt dp 350° 4- 400°C vfi vfin t6c efit 15 + 20m/ph. Cfic loai thep hop kim dung 
cu thbng dung nhu 9XC, mXl5,... dung lfim cfic loai dao chudt, doa, tarb, bfin ren 
vfi khubn dfip. 

+Thep gio (thep cao t6c) : lfi thfip hop kim chuybn dung de efit got. Trong thfirih 
phan thep gio co hfim lupng hpp kim ldn dac bibt lfi cac nguybn t6 Wolfram, Crbm, 
Vanadi. Dao thep gio sau khi nhibt luybn theo mOt quy trlnh dfic bibt (tbi b nhidt 
dp 1260° + 1280°C lfim nguOi trong gio vfi ram cao 3 lfin b nhiOt dO 560° -5- 600°C) 
dat dO ciing 62 + 65 HRC. 

Dao thfip gio co dO chpi mon - chiu nhidt cao, co the efit d nhidt dO 560° -f- 
600°C vdi vfin tOc efit 50m/ph. 


Bfing 4.3. Thfinh phfin hoa hoc vfi dO ciing thep gio P9, P18. 


Th£p 

Thfinh phfin hda hoc% 

D6 ciing 

C 

W 

Cr 

V 

Sau khi il 
(HB) 

Sau t6i, 
ram (HRC) 

P9 

0,85 + 0,95 

8,5 + 10 

3,8 + 4,4 

2,0 + 2,6 


> 62 

P18 

0,7 + 0,fr 

17,5 + 19 

3,8 + 4,4 



> 62 


Thep P9 co dO hat min, dfi bifin dang b trang thfii nong khi lfim dao thl khb nhifit 
luybn, kho mfii nhimg no bfin vfi rfi hon thep P18. Thep P9 thich hop vdi cfic loai 
dao co hlnh dfing don gian nhu dao tidn, dao bfio,... 
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Thep P18 nhidt luyen, de m&i sac va chiu mon nguoi tdt hdn thep P9 ndn no 
dddc dung lam cac loai dao nho co hinh d&ng phdc tap nhd dao chudt, dao phay 
dinh hinh, taro,... 

+ Hdp kim edng ; dddc tao bang phddng phdp luyen kim bot td cac bat cac bit 
kim loai nghien nho trdn vdi bdt Coban dupe ep thanh hinh thu nhdt dinh va thieu 
ket & nhiet dd nong chay cua Coban (1900°C) thanh cac manh dao. Cac manh nay 
dem han hoac ghep vdi tMn dao thanh cac con dao hdp kim edng (dao hdp kim). 

Bac diem cua dao hdp kim edng : 

- Co do cilng cao : 87 92 HRC ; 

- Co the c&t cac loai thep edng, thep da tdi ; 

- Bd chiu nhidt cao (> 1000°C), cho phep tdng toe dd cat gap 2^3 l&n so vdi 
thep gio {> 100 m/ph). 

Co the phto bidt hdp kim edng theo ba nhom chinh : 

Nhom mot cac bit (nhom BK : cac bit Wolfram -fCdban) : BK2, BK3, BK4, BK6, 
BK8, BK10... Nhom BK co do deo vda, chiu va dap tot, chiu nhiet kem. No thich 
hdp lam cac loai dao gia cong gang, thep edng, thep tdi, thep khong ri vh vSt lieu 
phi kim loai. 

Nhom hai cac bit (nhom TK ; cac bit Wolfram +cac bit Titan +Cdban) : T15K10, 
T15K6, T60K6,.. Nhom TK co dd edng, dp chiu mdn, do chiu nhidt cao, nhung dd 
deo va she ben udn th£p nen no thich hdp lam dao ciit thep. 

Nhom ba ckc bit (nhom TTK : c&c bit Wolfram +cac bit Titan -fcac bit Tan tan 
+ Cd ban) : TT7K12, TT7K15, TT20K9,... 

Hien nay hdp kim edng la mdt trong nhUng vat lidu dao chinh va dddc sd dung 
rat rpng rai. 

+Vdt lidu sd : co thanh pMn chu y£u 1& Oxyt nhom "A^Oj" (d£t set tr&ng) (iddc 
ep va thidu k4t thanh sd (gom). 

B&c diem v&t lidu sd : 

- Bo edng cao : 89 -f- 96 HRC ; 

- Bo chiu nhidt cao (1200°C) ; 

- Bd ben uon kem, kh6ng chiu dddc va d&p manh. 

Dao gan manh sd co the cat vdi tdc dp cao (2000m/ph) va lddng chay dao (0,1 
-T- 0,3 mm/vg). Cdc loai dao gan sd Id dao tien, dao phay mdt ddu, mui khoan, mui 
khoet, mui doa va da mai. 

+ Kim cudng : la vdt lidu dddc coi la co do edng tuyet d<5i trong t£t ca nhdng 
khoang chat da biet nhdng no rdt hiem va d&t. 

Ngoai kim eddng td nhidn mdt s6 nddc da chd tao dddc kim eddng bdng each ep 
Cacbon dddi ap sudt va nhidt do cao. 

Vdi du diem ve do edng, dd chiu mon cao, hd so ma sdt khi cat nho,... ndn kim 
eddng rdt thich hdp lam dao gia edng vdt lidu edng, dao gia edng tinh sau nhidt 
luydn. 
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4.3.6. Sy mbi m6n cba dao. 

* Qub trlnh mai mdn cua dao. 

Dao bi mbi mdn anh htfdng ddn do chinh xbc vb chdt ltfcfng bb mbt chi ti6t gia 
cdng vl sai sd do mon thtfdng Idn hdn sai s6 chd tao dao. Mbt khbc khi dao bi mbi 
mon s6 cun th lbm dibu kidn c&t got xbu di, ltfc cbt tbng, sinh nhidt Idn ... gdy ra 
nhidu tac hai khbc. 

LtfOng mon cua dao (A) c6 quan hd vdi thdi gian lbm vide cua dao (chibu dai 
cbt). Quan h§ nay dtfdc bieu dien bbng bieu d6 luqng mon A(t). 



Trdn bieu d6 A(t) co ba giai do an : 

- Giai doan I (OA) : mbi mon ban dbu, chh ydu lb san pMng cbc nhbp nh6 trdn 
bb m$t dao. 

- Giai doan II (AB) : mbi mon blnh thtfdng, ltfpng mon 6n dinh vb tbng chbm. 

- Giai doan III (BC) : mbi mdn kh6c lidt - dudi bp ltfc Idn, nhidt d$ cao 1km td 
chore kim loai dao thay ddi.dd cufng giam ndn kha nbng mbi mon tbng nhanh vb ndu 
dao tidp tpc lbm vibe thi no se bi phb huy. 

Thifdng lb hbt giai doan II ta phai mbi lai dao. 

* Cbc dang mbi mdn cua dao 

+ Mbi mdn m£t trtfdc : xay ra khi dao cbt vbt lidu dbo vdi vbn t6c cbt Idn, chibu 
dby c&t dbng ke (a > 5 mm)V leo dao sinh ra lbm m$t s$u dao ebeh xa phdi thdm 
con m$t tnidc bi ma sbt nhibu ndn bi vet lorn xudng. 

+ Mbi mdn m$t sau : xay ra khi dao cbt vbt lidu gidn vdi v$n tdc nho, chibu dby 
cdt nho (a < 0,1 mm) thi m#t sau dao tibp xuc nhibu vdi phdi ndn no bi mdn nhibu 
hcfn. Con m$t trtfdc cua dao chi co mdt ldp phoi mong tibp xuc ndn bp life rbt nho 
ndn ft bi mdn hcfn. 

+ Mbi mdn ddng thdi m£t trtfdc vb mbt sau : trtfdng hop phoi cbt co chibu dby 
trung binh (0,1 < a ^ 0,5), vbt lidu gia edng it dbo, dao sb ddng thdi bi mdn ca m$t 
trtfdc lbn mbt sau. 
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M&i mbn m$t trudc Mai mdn hai m&t Mai mbn mat sau 

Hinh 4.21 Su mhi mbn cua dao 

+ Ludi clt bi cun - tu : xay ra khi gia edng clc vOt lidu deo din nhidt kem, ludi 
clt bi mon trd nOn cun - tu. 

* Tidu chuln m&i mon ctia dao 

Muc dich d$t ra cua tidu chuln Id xlc dinh dung thdi diem mli dao de ngSn sU 
thay ddi xlu di cua dilu kidn cdt got vd vdi tidu chuln do khdng lam mlt qul nhilu 
thdi gian mai mOt con dao. 

Hidn nay co hai tidu chuln : 

Tidu chuln mai mon hop li : la tidu chuln mai mon quy dinh theo thdi gian l&m 
vide ldn nMt vk co lefi nhlt (A hl ). 

Tidu chuln mai mon edng nghd : II tidu chuln quy dinh theo ydu clu edng nghd. 
Vi du ydu clu vl dO chinh xfic, dO bong bd m£t chi tilt gia edng (A cn ) ; A cn < A hl . 

* DO chiu mon, tudi bln, tudi tho cua dao. 

+ DO chiu mon : Id ti sd cOng tidu tin de tdeh ra mOt khdi luong kim loai nao 
do khoi bl m$t dao. 

Trong thuc td san xult vide xlc dinh luong kim loai bi mdn khdng thudn tidn, 
ndn ta thudng dung dai lirqng thdi gian lam vide tfng vdi tdc do mdn nlo dd. 

+ Tu6i bln cua dao (T)(**) : lh thdi gian dao 1dm vide gitia hai ldn mai cua dao. 

Tudi bln cua dao phu thuOc vlo nhidu ydu td : vlt lidu 1dm dao, thdng sd hlnh 
hoc cua dao, vlt hdu gia edng, vln tdc clt, luot mai thuf mly vl chit luong luqt mli 
trudc do... 

- Dao tidn thudng (d dilu kiln binh thudng) : T = 60’ ; 

- Dao tidn ren, dao tidn dinh hinh, dao bio : T = 120’. 

+ Tu6i tho cua dao (TJ : II thdi gian ldm vide cua dao tfnh td dlu cho tdi khi hong. 
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Tu6i thp ctia dao Id tdng ctia cdc tu6i bin : T 0 = £ Id tdng s6 Mn mdi dao 

i=I 

cho tdi khi khflng mdi duqc nUa. 

4.4. PHOI CAT 

4.4.1. Qud trinh hinh thdnh phoi cdt 

Kbi cdt, lirdi cdt cua dao tdc dung vdo kim lorn m^t lye (luc c£t) no gfiy ra m$t 
sq thay ddi cd II tai vung cdt cua vfit li§u. 

- Bdutifln dudi tdc dung cua luc P kim loai bi nen vd bidn dangddn hdi (Hinh 4.22) 




- Dao ti&i sdu vdo (l\tc P edng ldn) gdy nfln Ung suit bfln trong kim loai ldn,httn 
gidi han ddn hdi -* kim lo$i bit diu bi bidn dang ddo (ede pMn tti bfln trong kim 
loai bdt diu bi trueft theo m$t truqt vd pbuong truqt). 

Do biin dang ede tinh the trdn phuong ndy bi keo ddi thdnh hinh ellip (gdc cua 
m$t truqrt so vdi phuemg luc cit Id /S 1 ). 

- KM dao tiip tyc tidn thflm *-► dp luc gia tdng 1dm ting suit tdng vUtftqpftgitJi 
han bin kim lo$i bi bidn dang ldn vd bit diu bi phd huy. 

Trfln phin kim loai cua phfli d m$t trude dao suit hifln ede vit ntit theo gpcphd 
htiy/? 2 (fl 2 5 * fi x ). - r 

- Khi dao titip t\ic tidn, phoi bi cit sfl truot ferfln m$t trude cua dao, con dao hip 
tyc ep ldn ede ldp kim loai tidp theo. 

4A2. Cfic thflng si ctia phoi efit 

* Chidu ddy cit a : Id khoang edeh gifla hai vi tri lidn tidp cua ludi cit sau mOt 
vong quay cua phfli hay m$t hdnh trinh kep ctia dao (bdn mdy) do theo phtcong 
thing goc vdi chiiu r$ng cit. 


(**) Tkt : tudi bdn kinh tS - dAm b&o chi tidu Id thuAt ctia dao mOt edeh kinh tt f nhflt. 
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Hinh 4.23 Thdng s6 phoi cat. 


* Chilu r<?ng cdt b : la khoang each gitia hai bl m$t chua gia c6ng va bl mat da 
gia c6ng do doe theo ludi cat (tinh bang mm). 

Nlu ludi cdt thing thi b la chilu dai phdn ludi dang tham gia cat, con neu ludi 
cdt cong chilu rQng cdt b la chilu dai cung cong cua ludi cat dang tham gia cdt. 

Thong s6 hlnh hoc cua phoi co anh hudng din luc cdt va nhidt cdt. Khi tSng a 
thi hie cdt vl nhidt cdt tang, dao bi mon nhanh con khi tang b thi luc cdt vd nhidt 
cdt trdn defn vi dai cha ludi cdt khdng thay ddi. 

TrUdng hop tiln (dao ga ngang him phdi, dao co:y = 0;A = 0):b = — ; 

a = Ssinp ; Nlu y * 0 thi : a = S S * n —. 

cosy 

Nhu vdy, (nlu : t = const ; S = const ; <p edng nho) a se nho, b se ldn - phoi se 
mong va dai. 

* Di§n tich cdt : la tich s6 giUa chilu r6ng vl chilu day cat. Vi du khi tiln (dao 
gl ngang tarn phdi, dao co : y = 0 ; A = 0) : 

4-Didn tich cdt danh nghia : F dn = a.b = t.S, (mm) 2 

+ DiSn tich thuc tl : F = F dn - AF ; AF - di&n tich nhdp nhd ma dao khdng cdt 
hit. Buoc tlnh : 

- Khi ludi cdt thdng : 

AF = F.A (ABC) = ~ AB X CH; AB = S - CH X (cotgyp +cotg^ 1 ) 


CH = S/cotgip +cotgy? 1 



S 2 

cotg <p + cotgipj 


- Khi ludi cdt cong : AB = S ; CH = HI - Cl = R - "y R 2 -— -*■ 

(CH - R) 2 = R 2 - “ 

(CH) 2 - 2CH X R +R 2 = R 2 - S 2 /4 
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S 2 

Bo qua vb cung be (CH) 2 : CH ~ -rzr ; Mp ghep nhur trbn : 

oK 

AF - ± AB X CH ~ ^ 

Co the nhan thdy : CH = R z - Chibu cao nMp nh6 trung blnh bb m§t chi tibt 
gia cbng (thong s6 vb nham bb m§t) ; R z = f (<p, <p v R, S.) 

Ndu tang : <p, <p v S thi R z tang (d0 bong bb m§t gia cbng giam) vk nbu R tang 
thi nhbp nh6 bb mat giam (<30 bong se tang). 

4.4.3. Cac loai phoi cat 

Cac nha cbng ngh0 co the can cii vbo sur hlnh thanh phoi ckt mb danh gia duroc 
cbc thdng s6 cua dung cu cbt, cac ydu to cua chd d0 cbt da hop 11 hay chua, mure d0 
tibu hao n3ng luong nhibu hay It, cMt luong bb m0t gia cbng co dam bbo khbng,... 

Co cac dang phoi c&t sau dby : 

* Phoi vun : phoi cbt ra la nhufrig hat nho rdi rac co hlnh dang klch thude khac 
nhau. Phoi vun thudng gap khi gia cbng vbt lieu gion hay cbt vdi vbn t6c thap. 

Sur hlnh thanh phoi khbng libn tuc (phoi vun) Ibm lure cat thay ddi gby ra va dap, 
rung d0ng,,.. chat lurong be mat xau di, lure vb nhibt c&t chi tbp trung d mui dao. 



Hinh 4.24 Cdc -dang phoi cAt 


Phoi dby 


* Phoi xdp : mat phoi tidp xuc vdi mat trude cua dao thi nMn bong m$t ddi dibn 
vdi no co nhufng nep gbn (nurt nb), phoi bi duct ra thanh turng manh hogc tufng 
doan ng&n. 

Dang phoi nay thurdng xubt hidn khi ckt cac vbt libu deo vura, (v0n t6c ckt, lurdng 
chay dao trung binh va dao co gbc trurdc y ldn). 

Khi ckt ra phoi xdp thi bb m$t gia cbng nhSn bong hbn. 

* Phoi day : thurdng g£p khi c&t ckc v0t libu deo ho$c khi c&t vdi v0n tdc cao, 
gbc d0 mbi dao hop 11. Phoi co dang day dbi - xobn (mat phoi tidp xuc vdi mat 
trurdc cua dao nMn bong, m$t con lai gdn nurt). Phoi day v&n con khb nbng bidn 
dang deo. 
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Do co phoi d^y m& lire c£t thay d6i r&t ft, tidu hc.o ndng ludng giam, chdt lifting 
bd m$t gia c6ng t6t. 

Cin chu y r&ng ngay cung mOt loai vat li0u gia edng nhimg tuy theo di4u ki0n 
c4t got, thdng s6 hinh hoc dao, chd d0 c^t,... co the cho ta phoi vun, phoi x£p hogc 
phoi ddy. Vi v&y til chd quan sdt phoi khi c&t ngudi thq co the phan dodn nguyen 
nMn de co nhung di4u chinh kip thcfi. 


4.4.4. Su co rdt phoi 


Su co rut phoi la d$c tinh tidu bi£u noi 
ldn mile dO bidn dang vd krqng cua kim 
loai khi c&t got. Til nghidn cilu vO su co nit 
phoi trdn phuong didn the tfch co the nh0n 
biOt duoc vide c£t dien ra kh6 hay dl, ndng 
luefng tieu hao nhidu hay ft. 

Goi a, b, L la kfch thude c£n c4t ; a p , 
b p , L p la kfch thude phoi, thl : 

L > L p 
a p > a 
b p = b 

Hd s6 co nit phoi theo : 

- Chidu dai : K, = ~ > 1 


CUto diy : K, - ^ > 1 


Theo dinh ludt bao toan the tfch : abL 

L a _p 
a 


Ta co : — = V ^y : K L = K^. 



Hinh 4.25 Co rut phoi 


“ a p b P Lp; 


4.5. CO SO VAT LI CUA QUA TRiNH CAT GOT. 

4.5.1. Hi0n tuqng l?o dao(***> 

* HiOn tiling : khi c&t kim loai d mOt khoang tdc dO nao do, trdn m$t tnldc cua 
dao xuflt hidn mOt kh6i kim loai co do ciing kha ldn, co t6 chile va tinh chit kh£c 
bidt vdi vat liO u chi tidt gia c6ng, vat lidu lam dao. Kh6i kim loai nay luc to, luc nho 
khac nhau... no xudt hi0n va bidn mdt hang chqc lln trong m0t gi&y, Do la hidn 
tuqng leo dao (Hinh 4.26b). 

* Nguydn nhin 

Tai vung vat lidu phoi tidp xuc vdi m$t tnldc cua dao d6ng thdi chiu tac dung 
cua ba luc : 

T - Luc ma sat giiia phoi vdi m$t tnldc cua dao ; 

S - Luc liOn kdt giiia ede ldp kim loai thude phoi ; 
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W - Lire thoat phoi. 

6 nhi0t dO thAp luc lidn kdt S (nOi ma sat) con ldn, khi nhi0t d0 tfing lOn luc S 
glam dAn nOn : T > S + W vA kim loai thu0c ldp tidp xuc tAch khoi phoi nAm lai 
tr£n mfit tru'dc cua dao tao thanh leo dao (Hinh 4.26a) 

"IT 

□ ' 

Hinh 4.26 

Khi nhiet do cao hefn nOa, ldp kim loai gAn ddn trang thAi chay lAm ca n0i ma sat (S) 
va ngoai ma sat (T) ddu giam nhung T giam nhanh hefn S nAn leo dao kh6ng dupe hinh 
thanh, con leo dao trade do bi nung chay r6i bi luc cua dong phoi cudn di. 

Leo dao co the dung tich cue 1A bao v0 ladi cAt khoi bi mon nhanh, lAm tAng gdc 
trade (y ld > y) giam dupe lac cAt. Tuy nhidn leo dao lAm ladi cAt "cun - tu" vA su 
hinh thanh bidn mAt cha no nhidu lAn se gAy ra rung d0ng trong quA trtnh cAt lAm 
giam dp bong,d0 chlnh xAc gia edng. Do do ta cAn phai trAnh xay ra leo dao trong 
qua trinh gia cQng. 

* NhOng nhAn t6 anh hadng ddn leo dao 

+ Tdc dp cAt : ta thac nghidm vdi m6t sd didu kiOn 
nhAt dinh cho thAy leo dao chi hinh thAnh trong pham vi 
tdc d6 cAt ta V 1 ddn V 2 . 

+ VAt li0u gia edng : khi gia edng vAt lidu gion phoi 
de phA huy vA dOt ra sdm nAn kho hinh thAnh leo dao. 

Leo dao thudng hinh thanh khi gia cOng vAt li#u ddo. 

Tinh deo cua vAt lidu khAc nhau thi khoang tdc dO de xay 
ra hidn tapng lpo dao (V v V 2 ) vA chidu cao leo dao (H,) 
cung khAc nhau. . Hinh 4.27 Vurig tdc dd hinh 

+Goc trade cua dao (y) : goc trade cua dao riho, phoi th&nh ko dao 

bidn dpng nhiAu hefn ndn tAn sd hinh thAnh vA bidri mAt cua leo dao thAp, chidu cao 
leo dao ldn. 

+ Anh hadng cua chiAu dAy cAt (a) : khi chidu day cAt ldn nhiSt sinh ra ldn, tAn 
sd hinh thAnh vA bidn mAt cua leo dao ldn. 

(***) Theo U-tra-s^p : Kim loai phoi tai vung cAt c<5 hi$n ttfdng bh (biAn dang dAo x4y ra 
dfin dfin, td tCf) nfin dxldi dp lUc ldn v& tAc dung cua ma sAt phoi vdi mAt trUde eda dao mA tao 
thAnh leo dao. 
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4.5.2. Hipn tupng cilng nguoi 

Trong qua trinh gia cdng dudi tac dung cua luc cit, tren ldp'be mat chi tiit gia 
c6ng xay ra biin dang ddo -> cac hat tinh the bi keo lpch mang va giUa chiing sinh 
ra ilng suit. Tac dung nay lim tang the tich ridng vi lam giam m$t dp kim loai -* 
"db cilng, dp gion, gidi han ben tang ldn con tinh ddo - dai bi giam, tinh din til thay 
doi,... bi m^t kim loai dupe lam chic" goi li hidn tupng cilng ngupi. 

Die trung cha hi$n tupng cilng ngupi la dp cilng te vi. 

Mile dp bien cilng, chieu siu ldp bien cilng ti le vdi luc tac dung vi mile dp bien 
dang deo cua ldp bi mit kim loai. 

Hi$n tupng cilng ngupi giy anh hudng xiu, lim giam dp bong, dp chinh xac va 
cO tinh tPng hop cua ldp bi mit chi tiet giy trd ngai cho lin gia edng tiip theo. 

Cac nhin to anh hudng den hipn tupng nay gom : 

- Cac thong so hinh hoc cua dao, cac yiu t6 cua chi dp c4t lam ting mile dp 
biin dang cua phdi, phoi thi deu lam ting dp cilng nguOi. 

- Mile dp mai mon cua dao ting thi dp curng ngupi tang ; 

- Ban kinh mui dao ting, dp cilng ngupi ciing tang len. 

Muin giam hipn tupng cutng ngupi ta phai lua chon che dp cat thich hop, thong 
si hinh hpc dao hpp U, ket hop vdi sd dung dung dich trdn ngupi khi cit. 

Ding thdi vdi hidn tupng lam chic ldp kim loai bi mat thi con tin tai mot qui 
trinh ngUpc lai la lam cho kim loai suy yiu di va trd lai tinh trang ban diu chua 
bien cilng. Qua trinh nay phu thuoc vao nhipt dp trong vung cit vi khi nhidt dp ldn 
keo dai thi kim loai trdn bi mit co the suy yiu manh. Tinh chit cuoi ciing cua ldp 
bi m$t tuy theo ti Id tic dpng cua hai yiu to luc va nhidt tai vung cit. 

4.5.3. ling suit dtf tren bd mat gia cPng 

Ong suit du sinh ra trdn ldp be mit chi tiit gia cPng dupe giai thich: ' 

- Khi cit mdt ldp mong kim loai sd tPn tai mSt trudng luc -> giy ra biin dang 
deo khdng diu d tdng vimg. Khi thdi cit trudng luc mit di thi biin dang dio 1dm 
xuit hidn ilng suit du. 

- Khi ldp kim loai be mit bi cufng ngupi, the tich ridng cua no tang ldn, ldp bdn 
trong khdng bi biin dang vin giu the tich ridng blnh thudng. Do co sU lidn hd gida 
hai ldp ndn d ldp ngoai sinh ra ilng suit du nen ldp bdn trong de cin bang sd sinh 
ra ilng suit du keo. 

- Trong vung cit, nhidt cit nung nong cuchd ldp bi mat lam mddun dan h6i 
cua no bi giam din tPi thieu. Sau do bi m$t bi m$t chi hit nhanh chong bi nguPi 
di co lai, nhung vi co lidn hd vdi ldp bdn trong ndn d ldp ngoai sinh ra ling suit du 
keo, con ldp trong dl can bang sinh ra ting suit du nen. 

- Khi cit nhipt sinh ra lim thay d6i ciu true kim loai, kim loai chuyen pha lim 
the tich cua no bi thay dpi. O ldp kim loai co the tich ridng ldn sinh ra ilng suit du 
nen, ngUpc lai, ldp nio co ciu true the tich ridng nho se sinh ra ilng suit du keo. 
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Tom lai khi gia cong co trdn bi mat chi tidt sinh ra dng suit du - tri so, diu vi 
chieu shu pMn bo cua no phu thupc vio phuong phdp gia cOng, vio chd dp cit gpt. 

U"ng suit du lam giam chit lupng be m$t chi tidt gia cdng, lam giam kha ning 
chiu moi,... han chi din kha ning sir dung chi tidt may sau ndy. Niu ling suit du 
ldn qud, sau khi gia cdng chi tiit bi biin dang, vd, nurt,... khdng dung dupe. 

De giam ling suit du cung cin phai chon duoc chi dp cit, goc dp dao hop li va 
tudi dung dich tron ngudi vio vung cit. 

4.5.4. Nhiet cit 

Trong qua trinh cit, c6ng tidu hao duoc chuyen thanh nhidt n&ng. Nhidt sinh ra 
trong qui trinh cit la mdt hidn tupng vit li quan trong true tiip anh hudng din tinh 
chit co li cua vit lidu gia cdng vi dd bin cua dao cu. Nhidt sinh ra lam giam n£ng 
suit vi dp chinh xic gia cdng. 

4.5.5. Rung d0ng khi cit 

Hd thing cdng nghd khi cit ludn chiu sur rung ding va giy ra nhiiu anh hudng xiu. 

Do rung ddng mi chiiu sftu cit, tiit dipn phdi, luc cit thay d6i theo chu ky lim 
ting thdm d0 nhip nhd, dd sdng bi mit. Rung d0ng con lim dao cit mon nhanh, 
cun-tu va giy tiing in kho chiu, truing hpp nghidm trpng la rung d0ng giy c0ng 
hudng lam hong hie mdy moc thiit bi. 

Cdc anh hudng cua nhidt, rung d0ng khi cit din d0 chinh xic gia cdng dupe 
nghidn cdu ki trong chuong 5. 

4.5.6. Dung djeh tron ngu0i 

De cai thidn diiu kipn cit got, ning cao ning suit cit, ting dp bong bi mit gia 
cdng,... ngudi ta tudi vao vung cit mpt loai dung dich tron ngu0i. Dung dich trOn 
ngupi co hai tinh ndng quan trpng : 

- Lim ngupi de giam nhidt d0 vung cit, giam biin dang nhidt,... 

- Bdi tron de giam ma sat, giam luc cit de ning cao hidu suit dpng lpc. 

Yiu ciu ddi vdi dung dich tron ngupi la phai ludn 6n dinh cd nghia la khdng bi biin 
chit trong mpt thdi gian dii, mit khic la khdng anh hudng tdi ngudi diing miy nhu g&y 
mui hdi hoic in mon da thit - quin do,... ; khdng von cue hay ngUng tu lim can trd cho 
vide bom tudi ; khdng lim gi hoic in mon may, dao, chi tiit gia cdng. 

Cac loai dung dich trdn ngupi thdng dung : 

- Khi gia cdng thd ngudi ta thudng dung dung dich node co pha chit chdng Sn 
mon nhu : Axit nitorich loang, Xut, fimuxi,... 

- Con khi gia cdng tinh thudng dung dung dich chda cic chit ho at tinh nhu : 
Axit huru co, Axit beo, Kiim hOu cO, Diu thuc vit,... 

De tudi dung dich tron ngupi vio vung cit ngudi ta sir dung hd thdng bom kit 
hpp vdi vdi phun. Luu lupng dung dich tron ngupi dupe tinh to in vi didu chinh sao 
cho bao dam dupe hidu qua lim ngupi va bdi tron vung cit. 
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4.5.7. Luc cAt 


Luc cAt la luc tac dung tuf dao vAo phbi de tAch ra phoi tao ndn bA m£t chi tiAt 
gia c6ng. 

Nhu da phhn tlch, quA trinh hinh thanh phoi 14 mOt quA trinh cd nhidt phiic tap. 
Viec nghidn cun luc cat la nghidn cun nguydn nhfin sAu sa cua sU hinh thAnh phoi. 
M$t khAc gia tri cua luc cAt 14 thdng s6 de xAc dinh lUdng tidu hao c6ng suAt may, 
tinh she ben cua than dao, dd ga,... 

* T6ng hdp v4 ph4n tlch luc cAt ' 

Khi cat, trdn mqt trude cua dao xuAt hidn luc 
phap tuyen N T v4 luc tidp tuydn F T (luc ma s4t 
giUa dao v4 phoi). Trdn mat sau cua dao xuAt 
hien luc phap tuyen N s vA luc tidp tuyen F s (luc 
ma sat giura dao vA phbi). Hdp cAc luc lai ta dude 
luc cat P. 

Luc cAt phu thude vAo rat nhieu ydu to vA thay 
d6i trong mQt pham vi r(mg theo kha nang cat cua 
mAy. De thuAn tidn cho nghidn cun, ta thiet lAp 
mdt hd toa do Decarte vA phAn luc P thAnh ba luc 
theo ba phudng x, y, _z. Vi_du kM tidn_fHinh 4.29) : 

P=P x + P y + P z 



Trong do : 

P x - Luc chilu true, tAc dung 

ldn cd cAu chay dao (con goi 14 
luc chay dao). 

P y - Luc hudng kinh, gAy vong 

chi tidt gia edng, gAy rung d$ng 
trong mAt phAng ngang xOy. Luc 
P, cd anh hudng true tidp ddn dd 
chinh xAc hinh dAng hinh hoc vA 
chAt luong bd mat chi tiet gia 
edng. 

P z - Luc tidp tuydn, co phudng 

trung vdi phudng cua chuyen 
dong cAt chinh. No co tri sd ldn 
nhAt trong ba thAnh phAn luc 
phAn tich, con goi 14 luc cAt chinh. 

Luc P z dung di tinh ho Ac kiem 
nghidm vd edng suAt cat 
(mbmen), tinh hoAc kiem nghidm 
she bdn thAn dao, manh dao. 
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Trong di£u kidn gia cong tian blnh thuang vdi dao co mui duyc ga ngang t&m 
(vdi S < t ; (p = y = 15° ; k = 0). Ta co : 

P z : P y : P x = 1 : 0,4 : 0,25 
P = VF“ + P£ + F“ = 1,11 P z 

* Nhdng nhdn t6 anh hudng dOn lye cdt. 

Co the coi lye c&t Id mOt ham cua cac yOu t6 : 

P = f(V,t,S,«, y, k, R, (p, <p v .... A, M, N, O,...). 

6 day : 

V,t,S - Cac ydu t6 ctia chd da cdt ; 

a, y, k, R, <p, <p 1 ... - Cac thdng s6 hlnh h<?c cua dao cdt ; 

A - Luang mon cua dao ; 

O - Dung dich tran nguOi ; 

M- Vat liau gia edng ; 

N - Vat liau lam dao. 

* Mat s6 tinh todn lian quan ddn ede thanh pMn lye cdt. 

4-Cdng sudt khi tian : 

py 

- cang sudt cdt : N c = 6Q 1000 > (KW). 


P x .n.S 

- Cang sudt chay dao : N cd - gOl^ ’ 

Cang sudt odn thidt de chon d$ng co cho may gia edng : 

N c + N cd 

N dc = —jj -- ’ (KW) 

+ Mdmen cdt cua true chinh indy tian : 

M c = P z — « [M] x , (Nmm) 

+ DO vong cua chi tidt gia edng dang true khi tian. (chi tidt duac coi nhu mOt 
ddro chiu lye tap trung P y ) : 


, 

y KEI 


[y] , (mm) 


Trong ede edng thde trdn : 

P x , P y , P z tfnh b&ng N ; 

V - Van t6c chuyen dOng chinh (m/ph) ; 
n - So vong quay true chinh mdy (vg/ph) 

S - Luang chay dao (mm/vg) ; 

T} - Hidu sudt cac khdu truydn dOng trong mdy tinh td dOng ca ; 
D - Dudng kinh chi tidt gia edng (mm); 

[M] x - Mdmen xodn cho phdp trdn true chinh (Nmm) ; 
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/ - Chidu dai chi tidt gia cdng (mm) ; 

1 - Mdmen quan.tinh tidt di£n chinh cua chi tidt gia cdng (mm 4 ) ; 

E - Modun dan hoi vat lieu gia cdng (N/mm 2 ) ; 

K - Hd so phu thuoc dang lien kdt ; 

[y] - Do vong cho phep cua chi tidt (mm). 

4.6. NANG SUAT LAO D0NG vA GlA THANH SAN PHAM 

4.6.1. Nang su&'t lao d0ng 

* Chi tidu ve thdi gian. 

Thdi gian trong nang suit lao ddng la thcri gian cin va du de hodn thanh mdt 
cdng viec nao do trong dieu kidn san xuit binjh thvrdng co tinh din viec ap dung cac 
kinh nghidm gia cdng tidn udh cung nhu cdc thanh tUu ve khoa hoc ki thudt va t6 
chdc san xuit. 

Thdi gian gia cdng tiing chide (T tc ) : Id chi tidu ccf ban trong dinh mure thdi gian 
(dung de tinh nSng suit lao d0ng). 

Cdc yiu to cua chi tidu thdi gian bao gdm : 

4- T 0 - Thdi gian gia cdng ce ban : li thdi gian cin thidt de bien d6i hinh dang, 
Inch thurdc, tinh chit ce li cua chi tidt gia cdng. 

+ T p - Thdi gian phu : la thdi gian thao tdc cua ngurdi the de gd, thao, do Idem 
chi tidt,... no dupe lSp di lap lai sau mdi chi tidt hodc mdi nhom chi tidt gia cdng. 

Ndu ghep T 0 va T p ta co thdi gian nguydn cdng : 

T = T + T 

x nc o x p 

Thdi gian nguydn cdng chiem ti Id ldn vd dung de xdc dinh kd hoach thuc hidn 
mot nguydn cdng. 

+ T pv - Thdi gian phuc vu trdng nom cho may lam vide : co the phuc vp vAmSt 
ki thudt (T kt ) nhu d0i dung cu, sura da, mai dao...; co thl phuc vu vd mdt t6 churc 
(Tpv tc ) ^ ra v d° may, vd sinh miy va ch6 lam vide, giao ca... 

T = T 4 - T 

■‘■pv pvkt pvtc‘ 

+ T tn - Thdi gian nghi ngei tu nhidn theo nhu ciu cua ngudi the. 

Thdi gian gia cdng tdng chide chi tidt bao gdm cac ydu td thdi gian trdn : 

T tc = T o +T p +TFV +T tn‘ 

Khi gia cdng theo loat edn co thdm thdi gian chu&i bi de gia cdng loat chi tidt nhu : 
didu chinh may, dung cu c£t> d6 gd, ... vd thdi gian kdt thuc cdng vide nhu thu don, ... 
(T cbkt ). Thdi gian ndy sd giam xudng khi s6 chi tidt trong loat (n) cang ldn, ta co : 

Tg?a‘> = T tc + — 

IC 1C n 

De dinh mure thdi gian ngudi ta dung hai phudng phap : 

- Chep thuc ngay 1dm vide, ca 1dm vide ; 

- Bdm gid tdng nguydn cdng d thdi diem nhdt dinh. 
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* Chi tieu ve nang sudt (Q). 

Nang sudt lao dQng xac dinh bdng s6 luqng san phlm duqc chd tao ra trong m0t 
ddn vi thdi gian. 


Q = K 

x tc 

hoac gia cdng theo loat : 

Q == - 


m 


K 


T+T+T + T + 

A o x p x pv x tn 


L cbkt 

n 


Trong do : 

m - Thdi gian (ngay, ca, gid, phut...) ; 

K - S6 may mdt cdng nh&n didu khien. 

Can pMn bidt : 

- NSng sudt cua may la s6 san phdm do may 1dm ra trong dcfn vi thdi gian ; 

- NSng sudt lao ddng cua ngudi la sd san phdm do m0t ngudi hay m0t nhom 
ngudi lam ra trong ddn vi thdi gian ; 

- Ddi vdi mdy van nSng thi : = Q^y, d6i vdi may tu ddng thi : 

(vi mot ngudi thd co the ddng K may). 

* Quan hd gitra chi tieu thdi gian va n&ng sudt. 

Ndu chi tieu thdi gian giam x% thi chi tidu nfing sudt se t&ng y%, nhu v&y : 

Q = -—-*■ khi thdi gian giam x% 


( 


1 - 


100 , 


) T " 


Q = -JjT ( 1 + khi ndng sudt tang y% 


Do do : 


= 1 + 


y = 


lOOx 


1 - 


100 


VI du : Khi x - 20% thi y = 


100 ' 100 - x 

100 x 20 


100 - 20 


25(%). 


4.6.2. GiA th&nh s&n phdm 

De danh gifi vd m$t kinh td m0t phudng dn cdng nghd ndo do ngudi ta phai tinh 
gia th&nh san phdm cua chi tidt gia cdng (C). 

C = V +P +H, (ddng) 

Trong do : 

V - Tidn nguydn vdt lidu (trd di tidn phd lidu tAn dung lai dude); 

P - Tidn lucfhg chlnh'cua thd ; 

H - Phi t6n cho qiidn li phdn xUdng (dude chia ddu cho m6i chi tidt). 
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Co the pMn chia gia thanh san phAm ra hai khu vUc A va B : 

A - Phi 1x5n thufdng xuydn cho m6i chi ti4t nhu : vAt lidu ; khdu hao may, dung 
cu, do ga van nSng, ludng c6ng nh&n (A = const) ; 

B - Phi ton co dinh chi phi chung cho ca san ludng X nao do. No gom ludng thd 
dieu chinh may, d6 ga va thidt bi chuydn dimg, ... Khi X cang ldn thi phi tdn nay 
cang nho (B - const). 

Ta co the lap cong thilc tinh giA thanh chi tiet gia cdng mdt cAeh tdng quat : 


C = A +B/X vA til do co gia thanh cho ca san ludng : 

= AX +B hay f(X). 

Gia su: co hai phudng An cong nghd cho mdt san ludng san pham X nao do : 


(Hinh 4.30) : 

= A l X + B t vatf 2 = A 2 X +B 2 
A l > A 2 , B 2 > B x 
Khi C (c, j cAt ^ 2 , ta co : 



NhAn xet : 

- Til d6 thi cho ta bi£t vdi X < X 0 thi ^ <^ 2 
nen dung phuang an 1 va neu X > X Q thi ( (? ;x > < (? 2 



Xo 


Hinh 4.30 


nen dung phuong an 2. 


- Vdi san ludng X trong khoang OX : nao do thi ( (r A chi dung mdt lan phi tdn co 
dinh B r Ndu san ludng tSng ldn (X > X T ) de kip thdi san xuAt khi chua co phudng 
An cdng nghd mdi thi co thd dung hai ldn ho$c ba ldn phi tdn co dinh 2Bj hogc 3B L 
- vi du nhu phai dung hai hoac ba bd d6 ga chuydn dung;, Khi do trdn dd thi tai Xj 


se co budc nhay la Bj tai Xj, .... 


4.6.3. Bien phap nang cao nAng suat va ha gia thanh 

Nhidm vu cd ban cua ngudi cdng nghd la : 

- Bao dam dupe chdt ludng san phdm ; 

- N&ng cao nang sudt lao ddng va ha gia thanh san phAm. 

Mpt sd phudng hirdng chung de tang nAng sudt lao ddng va ha giA thanh nhu: 
sau : 

* Lam tdt cdng tac giao due y thilc tu chu, tinh than trAch nhidm cao trong cdng 
vide cho dpi ngu ngudi lao ddng de phAt huy toi da tri tud cA nhan cung nhu tAp 
the trong to chile va san xuAt. 

* Chu trong nhufng bidn phAp co tinh chat to chdc nhu : K6 hoach hoa san xuAt; 
Bidu dp phAn xUdng - cai tidn cho lam vide cho hdp li ; T6 chile phuc vy tdt cho 
cdng nhAn tai ndi lam vide ;... 
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* Co giai phap thay dli kit clu san pMm cho phu hop vdi dilu kiln cdng ngh| 
va chon vfit lidu hop li. Khi gia c6ng cln tlm cfich tfin dung cfic phi li|u co the dung 
lai dupe dfic bidt la kim loai vat lidu dat - hilm. 

* Lfip quy trinh cdng nghd hop h de nit ngan thdi gian ho an thfinh nguyln cOng, 
tAng kha nfing phuc vu cua ngudi thp (bfing each sir dyng bfic thp hpp 11, m|t ngudi 
co the dung nhieu may). 





V 

n®. 


Phdi 


Hinh 4.31 So dd b& tri may hop li 


Nhtfng bidn phap de nit ng&n thdi gian timg chile (T tc ) : 

+ Giam T 0 : 

- Tfing dd chlnh xfic cua phdi de giam si lln chay dao. Phdi phai dupe ram, u, 
thudng ho a de tao dilu kidn cat got de ding ; 

- Han chi chilu dai chay dao bfing each dung nhilu dao, chon lupng fin dao va 
thoat dao hpp li ; 

- Tang chi dd c&t (efin cU vao lupng du, dd cdng vfit li|u, cfic ylu 1 6 hinh hoc 

dao de chon t^ -* dua vfio t^ vfi efin eh vao dp chlnh xfic, d| bong gia cdng, d| 
cumg vUng cua h| thing cdng nghd, sure bln thfin dao de chon kit hop vdi 

tri si tuli ben kinh tl cua dao ta xac dinh dupe vfin toe clt kinh tl V kt ). 

- Gia cdng nhilu bl mfit cung mpt Me b&ng dao dinh hinh hofic bfing nhilu dao 
thuc hidn trln cac may tu d|ng va ban tu ddng nhilu true. 

+ Giam T p : 

- Giam thdi gian gfi dat chi tilt gia cdng bfing cfich sd dung cac co efiu kep nhanh 
nhu kep bfing khl ep, dlu ep, didn tii), ga dfit tu ddng dat klch thude, ... 

- Lfim cho thdi gian phu trung vdi thdi gian mfiy nhu dung dl gfi bfin quay, gfi 
phay kieu di vl cung efit, phay lidri tuc, Idem tra tu d|ng, ... (Hinh 4.32); 

- Co khl hda, tu d|ng hoa qufi trinh cdng nghl de giam thdi gian vfin chuyen chi 
tilt gia cdng, giam thdi gian dufng mfiy de do... 

- Str dung dao chuyln dung de gia cdng nhilu bl mat (giam thdi gian thay dao, 
dilu chinh dao,...); 

- Tl chdc chi lam vide hpp 11. 

+ Giam T pv : 

- Chufin bi dfiy du dung cu, dl gfi dilu chinh dao nhanh (dudng, cd,...) 

- Chuln bi dlu md, de lau, khl ep,... va chu d|ng giao - nhfin ca kip,... 
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Hinh 4.32 


KiiuJi v? cwg cit 




+ Giam T, 


cbkt 


- Chudn bj ban v§, quy trinh, c6ng ngh$, trang bi, d6 gd, ctJ didu chinh, dao cy,... 

- B6 tri gia cdng nhom k6t hyp vdi diln hinh h6a quy trinh cdng ngh$ dl tfing 
san liryng san phdm,... 

- SCf dyng thy didu chinh c<j b£ d&y kinh nghi^m. 
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Chirong 5 

CHAT Ll/QNG VA LI/0NG DU* GIA CONG CO KHI 

5.1. KHAl NlfiM CHUNG 

Trong chudng niy trlnh biy hai vdn de chinh li chit ludng gia cOng (hay d0 chinh 
xic chi tidt gia cOng) va ludng du gia cdng cd khi. 

Ta co the bit diu tii chit ludng cua miy. "Chit luang miy la tip hdp cac tinh 
chit quydt dinh cdng dung cua miy va phin bidt no vdi cic miy khic". Cic chi tidu 
cd ban dinh gii chit hfdng miy gdm : DO chinh xic ; Tlnh dn dinh ve kha ning 
phuc vu cua miy ; Chit ludng san phim do miy san xuit ra ; DO bin liu li tinh cua 
may (thdi gian duy tri chit ludng ban diu cua no) ; DO bin liu vd hinh hay kha 
ning hoin thinh nhidm vu mOt cich kinh td theo thdi gian. Ning suit - hidu suit 
may ; Kit ciu, kieu dang, miu sdn,... DO phdc tap trong didu khiln ; Mdc dO cd 
khi hoa - tu dOng hoa;... 

Dp chinh xic cua miy noi chung va may cit got noi rieng li mOt chi tidu chit 
Itiqng kho dat nhit, tin kem nhit trong qua trlnh xac lip vi chi tao. Chi tidu niy 
bpo dam tinh lip lin hlnh hoc cua cic mdi ghep chi tidt vi dOng hoc cua.cic cd ciu 
may (tinh lip lin ve mit vit ly nhu luc, biin dang,...). Noi cho cung chit ludng cua 
miy phu t}iu0c chu yiu vao chit lupng gia cdng lip rip, hidu chinh cic chi tilt vi 
,bd phin may vdi nhau. 

Trong gia cdng cit got, chit ludng may gia cdng quydt dinh chit lupng chi hit 
gia cdng. Chit ludng cua mdi chi hit miy dude die trung bing mOt loat cic chi tidu 
cin dude xic dinh ro ludng sai l0ch cua no vdi dung sai quy dinh de hoin thinh 
nhidm vu cua may mOt cich kinh td. HO thing cic chi tidu nay cung vdi dung sai 
kem theo goi la didu kidn ky thuit (dude ghi cp the trdn cic ban vd). 

Do chinh xic cua chi tidt gia cdng li mile dO gidng nhau ve m$t hlnh hoc, chit 
ludng bd mat, tinh chit cd ly cua no so vdi chi tidt thidt kd trdn ban ve.<*) 

Mu6n co duoc mOt chi tidt co hlnh dang kich thude vi dO bong bd m$t,... gidng vdi 
chi tidt trong ban ve cin phai thuc hidn gia cdng qua nhidu bude (nguydn cdng). Tai 
m6i bude se hdt di mOt ldp kim loai de lim thay ddi hlnh dang kich thude cua phdi. 

Ldp kim loai dUdc liy di (hdt di) trong qui trlnh cit got la ludng du gia cdng cd 
khi. 

5.2. SAI SO GIA CONG 

Trong thuc td khdng the chi tao dUdc mOt chi tiit tuydt ddi chinh xic nghla li 
hoin toin phu hdp vi m£t hlnh hoc vi tinh chit cd ly mpt each ly tudng. VI thd ta 
dung tri sd sai l$ch cua no di dinh gii d0 chinh xic cua chi tidt gia cdng. Sai Id eh 
cing ldn ngoii pham vi dung sai thl d0 chinh xic cing thip vi ngude lai. 


(*) V ki£n kh&c cho ring : DO chinh x4c cua chi tiOt mdy 1&. mile d6 ph&n tin cua kich thude 
gia c6ng trong m6t loat chi tiOt. 
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Mure dd phu hpp cua chi tidt gia c6ng vdi chi tidt thidt kb phai dupe so sbnh tren 
cac phuong dibn sau : 

1. DO chfnh xbc klch thudc cua ban tMn be mat chi tiet gia cdng (kich thudc 
thang kich thudc goc,...) 

2. Dd chinh xac vl hlnh dbng hinh hQc cha cac be mbt gia cdng (dO thbng, do 
ph&ng, dO cdn, do 6 vail,...) ; 

3. DO chinh xac vl vi tri tuong quan gitta cbc bl mbt gia c6ng vdi nhau (do vudng 
goc, dQ ddng tbm, dd song song,...) ; 

4. Chat lupng bl mbt va tinh chbt cd ly cua chi tidt gia cdng (do bong be mat, 
dO cidng, trong lupng, dO dan dien - td, ho$c cbc chi tieu khac cua chi tiet bang kim 
loai bdt, chdt deo, thuy tinh,...). 

Trong qua trinh gia cdng co cac sai sd xubt hidn mOt each co dinh d6i vdi ca loat 
hogc thay ddi theo mdt quy lubt nhat dinh khi chuyen tri chi tidt gia cdng nay sang 
chi tidt gia cdng tidp sau-go i la sai sd he thOng. Nhu vay co hai loai sai so he thdng : 
sai s6 he thong c6 dinh va sai sd he thong thay doi, 

Co nhufag sai sd xuat hidn mOt each ngbu nhien khdng theo mOt quy lubt nao ca, 
ddi vdi moi chi tidt khac nhau trong loat no co tri sd khbc nhau- goi la sai sd ngbu 
nhien. 

Cbc nguydn nhbn chinh gby ra sai sd gia cdng : 

+ Ddi vdi sai sd he thdng cd dinh : 

- Sai sd li thuydt cua phuong phap cat got; 

- Sai sd vS chd tao va bien dang cua may, dd ga, dao. Bidn dang cua chi tiet gia 
cdng 

+ Ddi vdi sai sd he thdng thay ddi theo thdi gian gia cdng : 

- Dao cbt bi mon din; 

- Sai sd do bidn dang vl nhidt cua may, dao, dd gb. 

+ Ddi vdi sai sd ngbu nhidn : 

- Luong du gia cdng khdng dlu ; 

- Sir thay ddi vl ling sudt du cua phoi lidu ; 

- Tinh chdt khdng ddng deu cua vat lidu gia cdng (dO ciing) ; 

- Vi tri cua phoi trong dd gh thay ddi (gby sai sd ga dat) ; 

- Dao dOng cua chd dO cdt got ; 

- Gb vb mai dao nhidu ldn ho&c thay ddi nhilu may de gia cdng mdt chi tidt. 

Trdn dby ta da ndu ndn mOt each tdng quat tinh chdt cua sai sd gia cdng va nhtfng 

nguydn nMn gby ra cac loai sai sd do. Ta sd di phbn rich anh hudng cua cac nguyen 
nMn cu the ddn do chinh xbc chi tidt gia cdng tren sau phudng dien. 

5.2.1. Bien dang cua h| thdng cdng ngh| 

Trong qub trinh gia cdng luc cbt tac dOng tii dao qua phdi vao h§ thdng gby bidn 
dang cho ebe co ebu vb bp phbn la nguydn nMn gby ra ebe sai sd ve hinh dang, kich 
thude cua chi tidt gia cdng. 
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Vdn dd tinh toAn bidn dang (luong chuyen vi) cua hd th6ng cdng ngfrid (MDGC) 
d6i vdi co hoc la vAn dd phufc tap vl khdng phai don thuAn 1A bidn dang cua mdt 
chi tidt ma la ca hd thdng - n6 doi hoi phai tdng hop chung lai va xAc djnh anh 
hudng tdng hop nAy vdi vi tri tuong quan gifla chi tidt gia cdng va dao. Trong thuc 
td ta dung thuc nghidm de do bidn dang dan hdi cua hd thdng cdng nghd (vdi luc 
c£t phAn theo ba thAnh phAn P x , P , P z rdi do bidn dang theo ba hudng x, y, z). 

Goi P y 1A phan luc phAp tuydn thAng gdc vdi m^t gia cdng, y 1A chuydn vi ttfOng 
ddi gitia dao vA chi tidt gia cdng theo hudng do. 

Thudng P y vA y ty Id thuAn vdi nhau, ty sd Py/y goi 1A dd cUng vtfng cua 1$ thdng 
cdng nghd ky hidu 1A Jy (kha n£ng chdng lai ngoai luc lAm nd bidn dang). 

P y 

Jy = —, KG/mm 

y 

Chuyen vi y 1A tdng hop cAc chuyen vi cua cAc chi tidt chiu luc trong hd thdng 
cdng nghd. Do v$y : 

y = yi + y 2 + y 3 + • • • + y n 


Trong do : y 


-jr (chuyen vi theo hudng phAp tuydn cua chi tidt chiu luc 


thuf i). 

J f - Dd curng vufng cua chi tidt chiu luc thU i. 
Ta co : 




D&t : W = — (goi 1A dd mdm ddo cuA hd thdng cdng nghd-khA nAng bidn dang 
J 


dAn hdi cua hd thdng cdng nghd : W =f W 4 + W 2 + W 3 + ... + W^. 
Co the vidt dd curng vUng cua hd thdng cdng nghd dudi dang : 


^2 *^m5y *^dao . ^chi ti6t gia c6ng 

Thuc td, dd cUng vffng cua hd thdng cdng nghd khdng phai 1A hAng sd mA nd bidn 
thidn theo sir tflng - giam luc (Hinh 5.1). Hai dudng oong tAng giam khdng trung 
nhau vi ngoAi bidn dang dAn hdi con bidn dang tidp xuc vA ma sAt 3 cAc bd m$t lAp 
ghep. De co thd phAn tich anh hudng cua dd curng vung cua hd thdng cdng nghd ddn 
dd chinh xAc gia cdng ta thudng lAy tri sd dd cUng vUng trung binh. 

Vi du : khao sAt dd curng vufng khi tidn mdt true dAi (/) du<?c gA trdn hai mui tAm 
(Hinh 5.2a). 

Luong dich. chuyen 3 diem giufa chi tidt gia cdng dudi tAc dung cua luc P y 1A tdng 
hdp luong dich chuyen cua mui tAm trude vA mui tAm sau cdng vdi dd vong cua 
dilm giufa chi tidt gia cdng. 
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Goi : y s - Ludng dich chuyen cua mui t&m sau ; 

y t - L.upng dich chuyen cua mui thm truerc ; 
y c - Ludng dich chuyen cua diem giUa chi tiOt ; 
5 C - DO vong eda diem gitfa true. 

Ta se co : 

y c = \ (y s + y t ) + 6 c -* 6 c = y c - \ (y« + y t ) 

DO ciing vneng cua mui thm sau ; 



DO ciing viing eda mui t&m trude : 



DO ciing vfifng cua diem gida chi tiOt gia cOng : 



DO ciing vilng cua chi tiOt true khi tien tuy thuOc vho each ga d$t cu the trOn mhy 
(Hinh 5.2). 



a) GA tr6n hai mui t&m : 

V 3 48EI 

Vc ~ 48EI ^ c p 


b) Ga bAng mAm cAp vA c) GA bAng into cAp : 

lioEI 3EI 

mui tAm : J c = —J c = — 


Hinh 5.2 


5.2.2. Anh hudng dO chinh xac crla m&y, dao, db ga \k tirih trang mOn cua eh ring 
dbi d£n dO chinh xac gia cong 

* Sai s6 hinh hoc cua mhy (do chO tao) phan hnh tohn bO hogc mOt phln lOn chi 
tiOt gia cOng dudi dang sai sO hO thbng (vi vi§c hinh thOnh ede b£ m$t gia cOng 1& 
do chc chuyen dOng c£t cua nhiing bO phdn chinh nhu true chinh, ban m&y, xe dao, 
... vd sai s6 cua c&c bO phdn nhy se phan dnh lOn chi tiOt gia cOng). 

Gia sil khi tien true, may co dudng t&m true chinh khong song song vdi song trUdt 
(trong mat ph&ng ngang) thi true gia c6ng se bi edn (Hinh 5.3a). Dudng kinh ldn nhdt: 

d^ = d + 2a ; a - DO khdng song song trOn chiOu ddi L. 
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Neii song trupt khdng song song vdi dudng t&m true chinh (trong m3t pMng 
dung) thl true tidn xong co hinh hypecb616it vdi ban kinh lorn nhlt : 

r max = Vr 2 + b ; b - Dd khdng song song trong mat phang dung 

trdn chilu dli L. 

Neu song trupt khdng thing (trong mat phang nlm ngang) thi quy dao chuyen 
ddng cua mui dao khong thing khien cho dudng kinh true cho to, ch6 nho (Hinh 
5.3b). Dudng kinh tai mot mlt cat nao do : 

D’ = D ± 2d ; 6 - Dich chuyen cua sing trupt trdn mat cat 

theo phuong nlm ngang. 

Do lech tarn cua mui tfim trude so vdi tarn quay ctia true chlnh la e, trong khi 
quay dudng n6i hai 16 tarn s§ dao thanh hinh edn ma dinh cua no la d mui tarn sau 
(Hinh 5.3c). Khi gia cong xong tai cac mfit cat (A - A nao do) tilt didn true vln co 
hinh tron song tlm cua no bi lech vdi dudng t&m danh nghia va cang gin ve mui 
tdm trude do ldch tdm cang ldn. 

Neu mpt doan true khdng dupe cat trong mot lln g A (d6i dlu khi tidn) thi cac 
doan true do se co dudng tdm khdng trung nhau (Hinh 5.3d). 

D6i vdi cac may khac cung v$y. Vi du khi gia edng tren may phay nlu dudng tarn 
true chinh mdy khdng thang goc vdi mat phang cua bln may (mat phang ngang) thi 
mat phang gia cong se khdng song song vdi mat phang day dinh vi trdn ban may 
(Hinh 5.3e). 

Nlu co sai so trong xich truyen dong thi cung gay ndn sai so gia edng. ,l Khi phay 
banh rang neu ccf clu phan dd co sai s6 se g&y nen sai s6 bude r£ng. Trang thai 
mon cua may se gay ndn cac sai so hd thing". 


Tren suit chilu dai sing trupt dd dich chuyen y khdng d!u se g&y ndn sai sd hinh 
dang cua chi tilt gia cong (Hinh 5.3g) : 
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* Sai so cua d6 ga (v| m$t hinh hoc) phan anh lln chi tilt gia cdng nhu nhau 
thAnh sai s6 hi th6ng. 

-f Cac chi tilt quan trong trln d6 ga nhu chi tilt dinh vi, cur so dao, din hudng, 
... nlu khi chi tao co sai sI hoAc bi mdn trong quA trinh sir dung dlu lam thay doi 
vi tri tuong quan giuCa mAy, dao vA chi tilt gia cdng. 

+ Khi gA dat d6 gA tr|n mAy (co sai so gA dAt) nln cdng gAy ra sai s6 cho chi 
tilt gia cdng. 

* Sai s6 cua dung cu cAt the hiln trln ba phuong diln : d6 chinh xAc chi tao, 
mute d| mAi mon khi sir dung vA sai si gA d$t trln mAy. 

+ CAc loai dao dinh kich thude (khoan, khoet, doa,...) nlu co sai so kich thude se 
anh hudng true tilp din dudng kinh 16 gia cdng. CAc loai dao dinh hinh (mai dinh 
hinh, ti|n dinh hinh, phay md dun) nlu prdfin co sai si si lam sai dang bl mat gia 
cong. CAc sai si chi tao,dao dlu co the xAc dinh bAng do thuc tl hoac lly theo 
tilu chuln. 

+ MAi mon cua dao 1A m|t ylu tl anh hudng rAt ldn din do chinh xac gia cdng 
(sai si do mon con ldn hem sai si chi tao). Dao bi mdn gAy ra sai si hi thing 
thay doi. 

Khi tiln, dao mAi mon d mat sau lAm cho mui dao 
xa tAm quay cua chi tilt m|t doan bAng tri si mon hudng 
kinh -* dudng kinh ngoAi chi tilt tSng lln (dudng kinh 
16 giam di). Nlu gia cdng cAc true ldn va dAi thl trong 
m|t lan chay dao dudng kinh chi tilt si thay dli (to din 
lln) do dao bi mon nhilu. Nlu gia cdng true ngan thi 
trong mdt lAn chay dao, dung cu mon chua nhilu dudng 
kinh true thay dli it nhung trong ca loat thl cAng vl sau 
dudng kinh true cAng ldn. 

+ Nlu dao gA trln mAy khdng chinh xAc cung gAy nen 
sai si gia cdng gilng nhu sai si hinh hoc cha dao. Vi du 
khi cat ren nlu gA dao khdng vudng goc vdi tarn quay 

cua chi tilt thi nura goc prdfin ren (^) bln trAi va bln phai khdng bang nhau 
(Hinh 5.4). 

Be khlc phuc sai so hinh hoc cua may, dao, d6 ga cAn Ap dung cac biln 
phAp sau : 

- Dam bao vile hilu chinh, bao dudng mAy (d6 gA) thudng xuyln, dinh ky; 

- Giam sai si gA d£t cua chi tilt vA dl gA, giam bdt si lln gA dat ; 

- Dung dao co hinh dang chinh xAc (dao nhieu ludi, dao dinh hinh) vAt lilu lam 
dao hop K, nhilt luyln vA mAi dao dung ky thuAt dl nAng cao tuli tho cua dao ; 

- Chon chi d| cat hqp ly, dl lAm chAm quA trinh mdn cua dao (dam bao nfing 
suit cat khdng dli). 



115 



5.2.3. Bien d$ng nhi?t cua hf thong cong ngh$. 


Do ma sat va do anh hudng cua nhidt dO mdi trirdng xung quanh trong qua 
trinh gia edng lam cho may, dao, chi tidt gia c6ng bi nong l6n... nhung mile 
do va thil tu (trude sau) co khic nhau. Bo pMn nao gin nguOn nhidt thi nhidt do 
cao hdn. Mac dii co dung dich trefn ngudi vi cac bO phin chuyin dOng dtfdc ngim 
trong diu co tac dung giam bdt nhi6t d6, nhung nhidt do ban tMn cic dung dich 
do cung ting I6n. Giai doan diu md miy (1 2 gib) nhidt dd ting rit nhanh sau 

do On dinh din va ta cin phai dieu chinh lai dao cit di trinh bi anh hudng bdi bidn 
dang nhiet cua miy. 

* Bidn dang nhiet cua may (miy tidn). 

Nhidt tang lam cho true chinh xe dich theo phildng ngang vi phudng tiling dumg. 
Nhidt d6 ting nhidu nhit d vi tri 6 dd true chinh (co the cao hdn cAc vung khac cua 
u trude til 30 den 40%). 

Theo ket qua thuc nghiem : xe dich theo hirdng ngang cua tim true chinh may 
tidn trong vong 4-5 gid diu co the den lQum khi ga chi tiit trdn mui tim vi 
17//m khi ga chi tiet tren mam c&p ba chau. Tri s6 xe dich niy con tang theo so vong 
quay n cua true chinh (ty 16 thuin vdi {n). Sir x6 dich cua true chinh giy n6n sai sO 
hd thong thay doi. 


* Biin dang nhidt cua dao cit. 

MOt phin nhidt d vung cit truyOn qua dao lam no thay d6i kich thude. DO dan 
dii cua dao tyld thuin vdi tie dO cit, chiiu siu cit va ltfdng tiin dao. Thuc nghidm 
da chi ra anh hudng cua phin edng x6n cua dao tidn din dO dan dii cua no (nOu 
chiiu dai edng xdn giam di til 40 mm xuOng 20 mm thi dd dan dii cua dao cung 
giam di til 2^am xuOng l^um. DO gian dii cua dao ty 16 nghich vdi tiet didn eda no 
vi ty 16 thuin vdi dO cilng cua vit lidu gia edng). 

Dp gian dii cua dao tidn trong diiu kidn cin bang nhidt dude tinh gin dung theo 
edng thiic : 

L d 

A1 = C^<7 p (tS)» 7 VD , (mm). 

Trong do : 

C - Hing s6 (khi V = 100 - 200 m/ph, t 1mm, S $ 0,2 mm/vg 
thi C = 4,5). 


L p - Chieu dii phin edng xdn cua dao tien (mm) 

F - Didn tich tiet didn cin dao (mm 2 ). 

DO dii cua dao tidn khi cit khong li6n tuc co the My theo : 


AF = A1 


T 

^mSy 


T + T 

1 m£y 1 nghi 



T may- T n g h; " thdi md y ; thdi gian nghi. 
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* BiPn dang nhidt cua chi tiPt gia edng. 

MOt plton nhidt & vung tot truyen vao chi tidt lam no biPn dang va gdy ra sai sP 
gia edng. NPu chi ttot dupe nong to an bp thi gdy ra sai s6 kich thirdc con neu bi 
nong tUng pMn se gfiy ra sai s6 hinh dhng. Vi du khi tidn mdt true nhiet dd xung 
quanh vung tot khdng d6ng ddu (thay d6i tU 10° -r 45°) thi hinh dhng true sau khi 
gia c6ng khdng con la tru tron ddu (Hinh 5.5b). 

Nhidt d0 chi tidt gia c6ng phu thude vao chP do tot. Khi tidn, nPu tong toe dp 
tot va lupng chay dao (nghla la rut ngPn thdi gian nung nong lien tuc chi tilt gia 
edng) thi nhidt dp se giam, khi chiPu shu tot tong thi nhidt do tong. Sai s6 do biPn 
dang nhidt tot nghidmtrong d6i vdi chi tiPt nho, mong (Hinh 5.5c). 

Bidn phap de kh&c phuc biPn dang nhidt g6m : 

- Dung dung dich trcfn ngudi mpt each hieu qua ; 

- Chi tiPt co ydu tou chinh xac cao ton dupe gia edng trong phan xudng ridng ; 

- Tru'dc khi cat got phai cho mhy chay khdng de nhidt dp trong may tong dPn 
mute bao hoa r6i mdi tot. 

Trong qua trinh chP too phdi ho&c nhidt luyen thi nhidt dd tufng phfin cua chi 
tiPt tong giam khdng deu nhau, nen bdn trong kim loai sinh tfng suat du mat khhc 
trong qup trinh tot do bien dang dPo ldp kim loai bP mat cung sinh ra Png stot du. 
Vi vdy d6i vdi ede phdi gia edng nong (phdi due, phdi ren - dap) trude khi gia edng 
co ton dupe thudng hoa, edn doi vdi cac chi tiPt yeu tou chi tidu kha ndng lam vide 
cao thi ton nhidt luydn nhidu lPn dP loai trOc cac anh hudng vP ling suPt du, 



Hinh 5.5 

5.2.4. Rung dpng trong qu& trinh tot 

Rung d0ng 1dm cho vi tri giUa dao tot va chi tiPt gia edng thay doi theo chu ky. 
Khi ton sP thPp, bidn dp ldn se sinh ra dd song bP ntot, khi ton s6 cao, bidn dp nho 
se sinh ra do nhPp nhd bP mSt. Rung dpng 1dm dao cu mau mon (cun-tu). Ngoai 
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ra do rung dong ma chilu slu cat, Inc clt, tilt dien phoi bien dong llm tang sai so 
gia c6ng. 

Rung ddng cua he th6ng c6ng nghe gom hai loai : rung d|ng cudng biic va tu 
rung. 

Nguyen nhln gay ra rung dong cudng bue Id do cac lire klch thich tdr bdn ngodi 
truyen den. Tuy theo nguon Inc klch thich rung d0ng cudng bufc co the co chu ky 
ho$c khong. Ngu6n g6c sinh ra Inc klch thich la do sai s6 ca bidt cua chi tilt trong 
mly, cac mat tiep xuc co khe hd, cac khau quay khdng can bang, lnqng dn gia cong 
khdng deu, bl mat gia cong khdng lidn tuc hoac rung ddng cua cac may xung quanh 
truyen sang,... 

Bi|n phap de giam rung ddng cudng bufc cu the la : 

- Tang do cufng vdng cua h§ thing edng nghfi ; 

- Ydu clu do chlnh xac che tao- lip rip mly, d6 gl cao ; 

- Phai cln bang cac khlu quay cao toe ; 

- Trlnh cat khdng lidn tuc ; 

- Phdi cln dnqc chon loc va so chi ; 

- Trang bi thdm co clu giam rung dOng ; 

- Ming may dd kha ndng dip tat dao d|ng va dnqc each chan vdi xung quanh. 

Tu rung la mqt loai dao ddng khdng giam dnqc, no dnqc duy tri bdi mdt ngudn 

nang lnqng khdng dli la do ban thin chuyen d|ng cat gly ra - co nghia Id khi nao 
ngimg clt thi tn rung cung chlm dirt. Tn rung lam anh hndng din chit lnqng gia 
cong, viec khlc phuc no rlt kho khdn. Cho den nay vdn chua co gia thilt nao giai 
thich thoa ddng ban chit cua hien tnqng nay. 

Be han chi tn rung ddng can giam ngudn ndng lnqng truyln din va tdng ndng 
lnqng tidu hao(vi Inc can ma sat). 

Bidn phdp giam ndng lnqng truyen din : 

- Thay doi hinh dang hinh hoc dao cat va chi dd cat de giam Inc clt & phnong 
co rung d|ng ; 

- Sit dung dung dich tron nguoi hop ly de giam bdt mon dao. 

Be tdng ndng lnqng tieu hao, cln : 

- Ndng cao dd cung vufng cua hd thong edng nghd, ndng cao tin sd tn rung de 
lam tang siic can cua ma sat va giam bien dd dao d|ng xudng ; 

- Suf dung cac trang bi giam rung de thu bdt ndng lnqng dao dqng lam giam bidn 
dd. 

Nguydn ly cua trang bi giam rung dong la : tufa vdo chi tilt dao dong mqt khli 
lnqng nho sao cho tin so cua khli lnqng nay blng tin si dao d|ng cua chi tilt . 
Trang bi giam rung se tao ra m|t dao ddng lech pha vdi dao ddng cua chi tilt Id 
ISO 5 . Luc sinh ra se blng Inc dao d|ng nhung ngupc chilu ndn edn bang nhau vd 
lam triqt tidu dao ddng (Hinh 5.6). 
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Hinh 5.6 Cac trang bi gidm rung ad dung khi tiin 

5.2.5. Sai sO ga d$t khi gia cOng 

Sai s 6 gk d$t bao g6m : sai s 6 chuln £ c , sai s6 kep ch$t £ kc va sai so d6 gk £ dg . 

Sai s6 ga dkt lk yku t6 co anh hudng ldn d£n dQ chinh xkc gia c6ng. ViSc tinh 
tokn sai s6 nky se dirge trinh bdy ky trong chirong 6. 

5.2.6. Xnh hudng eda phuong phkp do den dO chinh xac gia edng 

Trong quh trinh ch^ tao, do ludng cung gky ra sai s6 va anh hiking d6n dd chinh 
xkc gia edng. Khi do klch thixdc vk vi tri cua m^t bd m$t chi ti^t ckn dung m6t be 
m$t khac lam chukn (goi lk chukn do ltfcrng). 

Khi do m6t ddi tnong cu thl nghla lk dua no vao chiem m6t khku (khku khep 
kin) trong chu6i kich thiidc dQng hoc cua dung cu do ho$c cua d6 gk do. Vi du nhu 
hinh 5.7a , chi tiOt do chi£m mOt khku trong chuSi kich thrrdc cua panme (khku A ) 

Quk trinh do g6m ba giai doan (ga d$t, di<lu chinh vk do), moi qua trinh do deu 
co the co sai s6. 

Giai doan 1. Gk vkt do l§n dung cu do ho$c d6 gk do (ndu vkt do nho, nhe), 
ngirpc lai lkp dung cu do hokc d6 gk do 16n vkt do (nlu vkt do to, nang). Vi tri cua 
dung cu do tren vkt do dune xkc dinh nher chukn do trSn vkt, ta phai lam trung h§ 
thdng toa dO cua dung cu do vdi vkt do. Qua trinh nky c6 the xay ra sai s6 gk dat 
(tw g ), nguydn nhkn : 

- Sai lkch vO hinh dang hinh hoc vk dp nhkn bong bd m$t cua chukn do ltfdng ; 

- M$t ty cua dung cu do hokc d6 gk do khdng cd dinh ; 

- Vi tri cua l\fc do khdng dung ; 

- Vach chia dO khdng chinh xkc. 
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Hinh 5.7 


Giai doan 2. Bieu chinh chu6i kich thudc cua dung do ho$c d6 ga do cho trung 
vdi kMu c£hi do. 

Trong giai doan 2, co the sinh ra sai so dieu chinh tinh (a> t ) vi cac nguydn nhfin sau : 

- Chon phuong phap va phudng ti$n dieu chinh kh6ng dung ; 

- Boc s6 sai ; 

- Trang thai cua dung cu do (ho|ic dd g& do) ; 

- Vach chia sai. 

Giai doan 2 vH co thl d6i thuf tu tnrdc sau vi hai giai doan n&y 1& didu chinh 
tlnh (chua co lUc tac dung). 

Giai doan 3. Giai doan do, co the sinh ra sai s6 dilu chinh dOng hoc (o> d ). Sai 
s6 n&y co quan he vdi cac ydu t6 sau : 

- Luc do vh su dao d$ng cua no ; 

- B6 cung vflng cua dung cu do (ho$c d6 ga do) ; 

- Sai khac vd nhidt d$ gida dung cp do, v&t do v& su dao dpng cua nhidt d0 ; 

- Vach chia khdng chinh x&c. 

Sai s6 do co the xac dinh b&ng tSng s6 dai s6 cua ba loai sai sd n6i tr§n : 
w do - + a) a . Trong cdc trudng hop c4n dung ca tdng dai s6 cdc sai sd h0 

thdng v& tdng sd binh phuong cac sai s6 ng&u nhidn ta tinh sai s6 do theo : 

"do = A d 0 - Q do- 

Trong do : 

A do - T6ng dai s6 cac sai so he thdng ; 

£2 do - T0ng dai s6 c£c sai sd ngfiu nhidn. 

Thuc t& nhieu khi khdng bidt duoc tri s6 Q do , ta co the sd dung cdng thdc : 

W do = A do ± 2 

6 day : y - Truong pMn b6 cua cac ydu t6 ngau nhidn trong khi do. 

Do v&y sai s6 cua kich thudc do co the dao ddng trong pham vi : 

A„„ + l Ain - £ (Hlnh 5.7b). 
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Bidn pMp d<f n£tng cao dd chinh xac do : 

- Khi didu chinh may (dao) cdn sd dung thiOt bi do chinh xac nhdt vdi phuong 
phdp do tot nMt hidn co ; 

- Chon dung chudn do ludng ; 

- Luc do vCta phai vd it dao dOng. 

5.3. ANH HU6nG CUA SAI SO GIA CONG DEN TINH NANG SET DUNG 
CUA MAY 

Nhu da trinh bay - "dd chinh xac" Id mOt chi tidu quan trong nhat cua chat luong 
mdy no quyOt dinh kha nang lam vide, tuoi tho, do tin cay, nang sudt cac tinh ch<it 
khdc cua mdy. 

Ddi vdi cdc may hidn dai (co cac chudi Idp rap tinh hoc phtfc tap) khi truydn ccf 
nSng ldn dudi the dung cua tai trong,rung dOng va - d&p sinh ra trong qua trinh 
lam vide co the 1dm mdt kha ruing lam vide blnh thudng cua may neu dd chinh xac 
chd tao no khdng dam bao. 

Hidn nay vdi nhip dO phat trien rat nhanh cua ky thudt mdi, nhieu chi tidt trong 
co cdu vd mdy edn dat dd chinh xac ddn vdi mierdmet hodc vai phan murdi mierdmet. 
Vi du cac chi tidt trUOt cua vdi phun cao ap chi cho phep khe hd lap rap la 
2 -5- 3am nhu vdy mdi chi tidt phoi hop trong c$p do chi cho phep dung sai la 
1 4- ^m. Vide nang cao dd chinh xdc chd tao vd lap. rap cua cac chi tidt sd lam 
tdng dO bdn ldu, dd tin cdy khi sCr dung may mdt each hidu qua. Mdt khac vide nang 
cao dO chinh xdc gia edng cdt got con tao dieu kidn de co the thuc hien nguydn tac 
ldp \kn trong ldp rdp ddy chuydn, gop phdn giam bdt khoi ludng lao dOng lap rdp 
va giam nhe edng vide stfa chGa thidt bi sau ndy. Ddi vdi chi tidt may quay nhanh 
ndu co sai sd ve hinh ddng nho se dam bao tdt duoc dO dong tam cua no khi lam 
vide vd khdng edn edn b&ng dOng. Ddi vdi chi tidt bdnh rang, dO chinh xac chd tao 
co y nghia ldn de dam bao khdng gdy ra sai sd ty sd truydn vd tieng 6n... 

5.4. PHUONG PHAP XAC DINH VA DANH GlA SAI SO GIA CONG 

Khi tidn Mnh mOt qua trinh gia edng cdt got kim loai, de danh gid dupe sai sd 
gia edng xay ra va du doan duoc dd chinh xdc co the dat duoc cua qua trinh edng 
nghd da chon la mOt ddi hoi ludn duoc ddt ra. 

Co ba phuong phap xdc dinh vd danh gia dd chinh xac gia edng. 

5.4.1. Phuong phap thdng ke kinh nghiem 

Phuong phdp nay c&n cti vdo "dO chinh xac blnh qudn kinh td" dd ddnh gia. DO 
chinh xdc binh qudn kinh te la dO chinh xdc gia cong dat duoc mOt edeh kinh 10 
trong dieu kidn san xudt binh thudng. 

Didu kiOn de san xudt blnh thudng : 

- Thidt bi gia edng hoan chinh ; 

- D6 gd dat ydu cdu vd chdt luong ; 
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- B&c thp trung binh ; 

- ChO d 6 c&t va dinh mute thdi gian theo tidu chudn. 

Can cut theo dO chinh x4c blnh qu4n kinh tS (tra bang) de thidt kd quy trinh edng 
nghp. Tuy nhien trong thuc td cac thidt bi chtia Mn phu hpp vdi quy trinh c 6 ng nghp 
thidt kd ndn cung g&y anh hudng ddn dp chinh xac gia edng. Vi thd de d4nh gi4 dO 
chinh x4c gia c 6 ng c4n phai pMn tich nhufng didu kidn gia edng cu the ho$c 14m 
mOt s 6 thut nghi§m thOng kd. 

D6 chinh x4c binh qu4n kinh te khOng phai la dO chinh xac cao nhat cua phuefng 
phap gia edng nhung khdng phai la dO chinh xac co the dat dupe trong bdt ky didu 
kipn n4o. 

5.4.2. PhtftJng phap tinh to4n-ph4n tich 

Theo phucJng phap nay ta edn phai ph4n tich c4c nguydn nh4n g&y ra sai sd gia 
cong, roi tinh cac sai s 6 gia edng do va cu 6 i cung tuy theo tinh chdt cac sai s 6 gia 
edng ma tdng hpp chung lai s 6 dupe sai s 6 tdng cOng, tir do co the d4nh gi4 dupe 
dO chinh xac gia edng. 

Goi : Vv " c ^ c ^ ^0 thong khOng ddi ; 

£ i (t) £ 2 (t) ,—£i (t),... - cac sai s 6 hd thOng thay ddi ; 
a if J 2 , a 3 , — > °s — ' phudng sai cua c4c sai sd ngdu nhidn. 

Tdng sai sd he thong khdng ddi 14 sai sd hp thdng kh6ng ddi : 

V = *7i + V 2 + *h + - + V 

Tdng sai sd hp thdng thay ddi 14 sai sd hp thdng thay ddi va 14 h4m cua thdi 
gian : 

£ (t) = £ x (t) + £ 2 (t) + £3 (t) + ... + £j(t) + ... 

Tdng sai sd ngau nhiOn 14 sai sd ng4u nhiPn (theo phep cOng x4c sudt), co phuong 
sai : 

a = + ol + o\ + ... + cr^ 

ho&c gia thidt A l A 2 ,... ,A m 14 ede sai sd ngfiu nhidn ; KjKj...,!^ 14 c4c hp sd phu 
thupc loai ph4n bd thl sai sd tdng cpng dupe tinh theo : 

KK = V (K, Aj) 2 + (K^ + ... +(K m AJ^. 

Ndu 14 ph4n bd chudn thl : Kj = 1. 

Tdng hpp ba loai sai sd dupe didn ta trdn bidu dd (Hinh 5.8) : ho4nh dp chi thdi 
gian, tung dp 14 kich thude gia edng. Ndu thcfi dilm b4t ddu gia edng 14 t 0 v4A 0 14 

trung t4m ph4n bd (mdi chi co sai sd hp thdng khdng ddi tj v4 sai sd ng&u nhiOn 
con sai sd hp thOng thay ddi £ (t G ) = 0). Rich thude cua chi tidt thU nhdt n&m trong 

pham vi B 0 C 0 (B 0 v4 C Q 14 gidi han ph4n bd tufc thdi ; A 0 B o = A 0 C 0 = 3o). Sau 

do sai sd hP thdng thay ddi xudt hipn, trung t4m ph4n bd tUc thdi di dpng ddn theo, 
v4 khoang di dpng b&ng £(t). Tai t = t* thl trung t4m ph4n bo chuydn ddn A x v4 
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gidi han ph6n b6 Bj C 1? khoang 

Aj A 0 = £ (tj). Luc d6 kich thudc chi tilt 
gia cdng n&m trong pham vi B x C r 

Cxr suy tilp nhu vdy thi khoang thdi 
gian tCr t 0 din t^, klch thudc cfic chi tilt 

gia cdng phai n&m trong pham vi gidi 
han B 0 Bj B k v6 C D C t C k . Dudng cong 

phan b6 sai s6 gia cdng ter t D din co 

dang hlnh. chftu ting hop cua sai s6 
h§ thing thay dli £ (t) va sai s6 ngfiu 
nhidn (a). Bl r|ng pMn bl cua dudng Hinh 5.8 

cong 16 : £ — E (tj + 6a v6 co phuong sai : 

= V(^) 2 + u 2 (5.1) 

Trong do : 

a t - phuong sai cua e (t), duoc x6c dinh theo : 

1 

a\ = - - f e 2 dt - f 2 (5.2) 

\ *b J t 0 

Z - tri si trung binh cua £ (t) : 




(5.3) 


Phuong ph6p tinh toan ph&n tich cho ta d| chinh xac cao nhung kh6i luong tinh 
to6n ldn v6 cln phai co dly du c6c si lidu nhu : dd cdng vting eda m6y ; luong du ; 
bilu d6 mon cua dao cu ndn trong sin xult it dung. 


5.4.3. Phuong phap thing ke 


Trien khai phuong ph6p nhu sau : 

- Clt thir m|t si chi tilt sau khi dieu chinh mly -*■ do kich thudc -»> tim phuong 
sai a v6 sai si h| thing thay dli E (t) ; 

- Sai si h| thing khdng dli rj khdng anh hudng din suf pMn t6n kich thudc v6 
co the tridt tidu khi dilu chinh mly. 

Phuong sai cua dudng cong pMn bl tire thdi : 



Trong do : 

L; - Kich thudc cua c6c chi tilt ; 
m - SI chi tilt clt thir; 
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E - Rich thudc trung binh cua m chi tidt : 



m 


- Sau do, dung thil nghidm hoac tinh de xac dinh sai s6 hd thdng thay doi e (t), 
vl du cho mdy chay thil mdt thdi gian de theo doi sU tang nhidt dd, ho$c tfnh dd 
mon cua dao. Xac dinh duoc £ (t) ta di l&p d6 thi nhu hinh 5.8 r6i dung cac cOng 
thiic (5.1), (5.2), (5.3), (5.4) tinh sai sd tdng cOng va khao sat duong cong phian bd 
tong hop. 

- Ndu sai s6 he thong thay doi ldn thi phai nit ng&n khoang thdi gian giiia hai 
lan dieu chinh (til t Q ddn l^) - do la khoang cdch de n&ng cao dO chinh xac gia c5ng. 

Tuy nhien ndu khoang t Q , i^ nho thi nhng sudt lai giam. 

Phuong phap thdng kd cho phep xac dinh vk danh gia dp chinh xac gia cdng don 
gian nhung sd luong chi tidt c&t thil m kha Ion (20 - 25) nen chi sd dung trong san 
xudt ldn. 

Thudng ta hay dung nhtfng s6 lieu co san de tham khao ddi vdi nhdng chi tidt 
dien hinh trong nhtfng dieu kien gia cdng cu the. 

5.5. PHUONG PHAP NANG CAO CHAT LUONG GIA CONG 

De dat do chinh xac gia cdng theo ydu cdu thudng dung hai phuong phap rd 
ga- cat thu” va tu ddng dat kich thudc. 

Phuong phap ra ga-cat thil,(vi du khi tien true): sau khi ga vat gia cdng ldn may 
ngudi tho dua dao vdo va c&t di mdt phdn rdt ng&n cua chi tidt gia cdng r6i diing 
mdy do kich thudc, ndu chua dat duoc ldch thudc ydu c^u lai didu chinh dao Sn sdu 
hon nura rdi lai c4t tidp, do tidp,... cil nhu vdy cho ddn khi dat duoc kich thudc ydu 
cdu thi mdi tidp tuc c&t tohn bd chieu dhi cua vdt gia cdng. Be trdnh sinh ra phd 
phlm do qud tay tidn dao vao sdu qua ngay til ldn c&t ddu tidn thi trude do phai 
them ddng tac lay ddu vk didu chinh tinh theo ddu vach sin. 

Phuong phdp ndy co nhueng uu diem sau : 

- Loai tnr anh hudng cua mon dao tdi dd chinh xhc gia cdng vi ngudi tho da bu 
lai sai so he thdng thay ddi trdn tilng chi tidt ; 

- Ddi vdi phdi khdng chinh xac, ngudi tho co the phdn phdi luong du ddu d$n 
nhd vho vide vach ddu hoac rd true tidp ; 

- Khdng edn ddn dd gk philc tap. 

Ckc nhuqc diem : 

- Dd chinh xac gia cdng cua phuong phap nay bi gidi han bdi chidu day nhd nhdt 
cua ldp phdi bi hdt di (0,005mm) ; 

- Ngudi tho phai tap trung cao dd khi gia cdng ndn de mdt moi ; 

- Ydu cdu tho co tay nghd cao ; 

- Phai cdt thil nhieu ldn ndn ndng sudt thdp ; 

- Gia thanh gia cdng cao. 
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Phuang phap ra gd-cdt thet chi hap vdi dang san xuiit dcfn chide ho$c loat nho. 

Trong san xudt ldn va hang kh6i chu ydu dung phuang phhp tu d6ng dat kich 
thudc. Theo phuang phdp nay dung cu cdt got co vi tri tuang quan xac dinh so vai 
dao cSt. Vi trl nhy duqc dam bao c6 dinh nhd ca cdu dinh vi cua d6 gd . Khi gia 
c6ng theo phuang phdp ndy mdy vd dao dd duqc di£u chinh trudc. Vi du (Hinh 5.9) 
: v$t gia cdng duqc dinh vi b&ng mfit day va mat b6n, dao phay dla ba mat da duqc 
dilu chinh trudc dam bao dung cdc kich thudc a va b. 

Phuang phap nay co nhUng uu diem : 

- DO chinh xdc gia cdng khdng phu thuQC vao tay nghd 
ngudi thq va chieu ddy nho nhdt cua ldp ph6i hdt di ; 

- Cdt mqt lAn la dat tdi kich thudc ydu c&u (ndng sudt 
gia cdng cao). 

Phuang phap nay cung co mqt so han chi : 

- Phi tOn v4 cdng vd thdi gian cho vide diilu chinh co 
the vuqt qua hidu qua ma phuang phdp nay mang lai ; 

- Phi tdn cho gia cdng phdi chinh xac cao ndn kho bu 
lai duqc. 

- NOu dao cu kem^ fmau mon) thi kich thudc da dieu 
chinh bi pha hoai nhanh chdng. 

- Ndu di£u chinh b&ng tay thi dq chinh xac dat thip. 

De dam bao dq chinh xac tufng nguydn cdng ta phai tien hanh didu chinh may. 

Vide didu chinh may trong qua trinh ga dat (dinh vi va kep ch$t, dung cu cat, do 
gd, trang bi khac nhu cdt ty,... trdn may cdt) se loai trir bdt cac sai s6 gia cdng. 

Ndi dung diOu chinh may trong phuang phap tu dqng dat kich thudc g6m ba vdn 
dd : 

+ Ga d$t dao cdt, dd gd d vi tri co lqi nhdt cho dilu kidn cdt got ; 

+ Xdc dinh chd dd 1dm vide cua mdy ; 

+ Dam bao vi tri tuang ddi giUa dao cdt, d6 ga, cuf ty, m&u chep hinh (ndu co) 
de xac dinh chinh xac quy dao vd luqng dich chuyin cua dao cdt so vdi chi tidt gia 
cdng. Npi dung cua vdn dd thd ba nay se quydt dinh dq chinh xac gia cqng. 



Hinh 5.9 


5.6. LU0NG DU GIA CONG CO KHI 

Vide xac dinh luqng du gia cdng hqp ly va dung sai cua cdc kich thudc trung gian 
d tit ca cdc bude la mqt trong nhUng vdn dd ca ban co tac dqng ldn tdi chi tidu kinh 
td ky thudt cua san phdm, vi : 

- Luqng du qua ldn se tdn nguydn vdt lidu vd tidu idu hao cdng siic de gia cdng, 
tidu hao n&ng luqng didn, dung cu cat,... din ddn gia thanh tang. 

- Luqng du qua nho thi khdng du hdt di nhtfng sai lqch cua phdi di bidn no 
thanh mqt chi tidt ho an chinh (vi sai ldch sd giam dfin qua m6i nguydn cdng ndn 
mqt qua trinh cdng nghd phai chia ra nhidu nguydn cdng, nhilu budc de hdt d^n 
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ldp kim loai mang sai s6 in dtp do nguydn edng trade di lai). Luang du cin phai 
du ldn de thuc hidn cac nguydn cOng cin thiit d6. 

5.6.1. Ctc loai lUOng du 

* Luang du tnmg gian : It hi£u s6 kfch thude cua bode hay nguyfen edng stt trade di 
lai vt kfch thude cua bode hay nguydn edng dang thuc hi|u. Ky hidu It Z b . 

+ D6i vdi m$t ngoti chi tilt: Z b = a — b, (Hinh 5.10a) 

+ D6i vdi m$t trong chi tilt : Z b = b - a, (Hinh 5.10b) 

Trong do : 

a - Kfch thude do bade trade di lai (Hinh 5.10a). 
b - Kich thude bade dang thuc hidn (Hinh 5.10a). 



Hinh 5.10 

* Luang du ting c|ng : It ldp kim loai cin phai hdp di trong tit ca etc bude 
ho$c nguydn edng di biln phdi thtnh chi tiit hotn chinh - Ky hidu It Z Q . 

+ D6i vdi m$t ngoti : Z 0 = a ph - b clm ; a ph - Kfch thude phdi. 

+ D6i vdi m$t trong : Z Q = a ctm - b ph ; a ctm - Kfch thude chi tilt 

Nhu vty, luqng du ting c|ng btng ting etc luqng du trung gian trong tit ca etc 

n 

bude cua qut trlnh edng ngh| :Z 0 = 2 Z bj ;n-S6 bude edng ngh|. 

i = 1 

* Luang du dli xiing : tin tai khi gia edng etc bi m$t trdn xoay (ngoti ho$c trong). 

d a — d b 

- Vdi mtt ngoti : Z b = - a -; (Hinh 5.10c) 

d b - d a 

- Vdi m$t trong : Z b = --—- ; (Hinh 5.l0d) 

Luang du dli xdng ting c|ng : 
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2Z o = 2 2 Z bi = dp h - d ctm - ddi vdi mAt ngoAi. 
1=1 
n 

2Z o = 2^ Z bi = d ctm - dp h — ddi vdi m$t trong. 

i= 1 

Ludng du hai phia khdng ddi xucng (Hlhh 5.10e) : 

Z b, “ a i ~ > Z hj — ^2 — b 2 ; bj = a 2 


516.2. Xhc djnh luong dif gia edng bop H va tinh kich thude gioi ban cho tbng 
bode edng ngh£ 

1) PhilOng phdp xdc dinh tiling du gia edng hpp ly. 

t \ . 

a) Phuong phdp thdng kd kinh nghiSm. 

Phucfng phdp nAy dua trdn tdng sd luong du cAc bude gia cOng theo kinh nghiAm 
mA khdng tinh tdi s6 bude gia edng, khdng tinh tdi sd d6 dinh vi - k?p chAt vA cAc 
di£u ki£n khAc khi cAt,... 

6 trong cAc bAng cua s 6 tay edng nghd da ghi cAc loai luong dir,ta co th$ tra ctfu 
ho Ac tham khao. Tuy nhl£ rising ng du: tinh theo sd tay thudng Idn bdn so vdi yfiu cAu. 


b) Phuong phdp tinh toAmdUa trdn yi$c phAn tich vA tdng hop cAc ydu td tao ndn 
ldp kim loai cAn phai hdt di de cd mftt chi tidt hodn chinh. 

PhiftJng phdp nAy tinh lupng du cho hai trudng hop 


* Trudng hop dao duoc di£u chinh 8§n trdn mdy. 

Khi gia edng m0t loat phdi cung loai trdn mdy da diSu chinh sAn, kich thude phdi 
trong loat s§ dao ddng trong gidi han dung sai cjio phdp, luong du gia edng cung 
dao d0ng theo ndn co dung sai ludng du (T z ). 

6 nhUng phdi co ldch thude nho nhdt a mjn khi gia edng xong se nhdn dude kich 
thude vA ludhg du gia edng 1A Z bmin ; NhGng phdi co kich thude ldn nhAt 
thi sau khi gia edng s§ cd kich thude lUdng du gia edng 1A Z bmax . Luong du thuc 
khi gia edng sd nAm trong khoang : Z^ Z bma3f 

Khi gia edng m$t ngoAi chi tidt trdn mAy diAu chinh sAn : 


Z 

Z 


bmin ^tnin 

bmax a max 


^min 


X«m hinh 5.11, ndu di£u chinh dao theo kich thude C H thi khi gAp phdi cd kich 
thude a mjn dao se cAt ldp chidu sAu cAt nho nhAt, luc cAt vA luong bidn dang cung 
nho nhAt (y^ -* luong du nhAn duoc 1A Z bmirf kich thude hinh thAnh sau khi cAt : 
C H + y^n- Nguoc lai khi gAp phdi co kich thude a^ thi chidu sAu cAt sd ldn nhAt, 
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Kkh thJ& tqo phiijf 


■ trisS bah dang. Cm f 
Hinh 5.11 


KTch thutk tfi&i ch'nh ■ 


luc clt ldn nMt,bidn dang ldn nhit (y^J, lupng dir cung ldn nhdt (Z huu J v& klch 
thudc hinh thdnh sau khi c&t trong tnfdng hpp ndy 1& : C H + 

Vfiy ta co : 

^train — a min ^mln — ^mjn (^H ^inin) » 

^bmax ^naax ®ma* (^H ^max) - 

Gpi dung aai klch thudc a lh T a , dung sai klch thirdc b lh T b ; 

Z'bmax = (^n + ^a) ~ (^min + ^ b ) ~ + T a — T b . 

Dung aai lifting dir 1& hi|u cua lupng dir ldn nhdt v& hrpngjdu nhd nhdt : 

T Z = Zbmax - Zbmin = T a - T b (m$t m0t phla trong, ngohi) 

T z = 2Z bnmx - 2 %t^rx = T a - T b (m-". 16i xting trong, ngoAi) ; 


C6c cdng thufe tr&ii dung dd tlnh lupng dir trung gian cho nguy&n cdng ho$c birdc. 

* Trudng hpp gia cdng don chide (r& g& tCtng chide). 

Vide tlnh todn lupng dir gia cdng trong phuong phdp r& g&titng chide cung dpa 
tr&n cdc nguy&n tie ccf ban cua vide tlnh todn theo phuong phdp didu chinh s&n tr&n 
indy. Cln chu y r&ng : khi gia cdng theo phircfng phdp ndy thl phdi dupe dinh vj vd 
didu chinh tuefng dli vdi mdy (dao), klch thude gia cdng dat dupe bdng edeh do sau 


khi cdt thfr. 

2) Cdc ydu t6 tao thdnh lupng du trung 
gian. 

"Lupng du trung gian Id phdn kim lopi edn 
phai hdt di qua m0t bude hay m0t nguy&n 
cdng". N6 bao gdm cdc ydu t6 sau : 

* Chidu cao trung blnh cua ldp nhdp nhd 
bd m$t do nguy&n cdng trude de lai R za ; 



* Chidu sdu ldp hu h6ng bd m$t do nguy&n Hinh 5.12 

cdng trude de lai T a ’ ; 

* Sai l&ch vd vi tri khdng gian cua chi tilt gia cdng do nguy&n cdng sdt trude dd 
lai/a,(nhu : d0 cong v&nh, dd khdng song song,..).Co the phdn bi&t eke sai l&ch n&y 
vdi cdc sai l&ch hinh hoc nhu : dd edn, dd d van,... ; 


* Sai sd gd d$t do nguy&n cdng dang thpc hi&n sinh. ra ^ b . 


Ta co the l&p c6ng thiic tank lirong dir cho cac m$t gia c6ng nhir sau : 

Z bmin = “ b mm = ( R za + T ’a) + Pa + £ b‘ 

Doi vdi mat d6i jbjtng (nhir true va 16) thl phiicJng cua ^ vd co the khde nhau, 
n§n c6ng tilde co dang : 

2Z brairi - 2[(R za + T’ a ) + y m + K\ l 

I Pa + K\= fpl + £ l+ 3W 0S (£X) ^ 

Thuc t6 thi phifdng cua va rat kho xac dinh, n&n ta co the ldy tri s6 trung 
blnh theo xAc sudt : 

K + K I ~ Vpf + 

- 2Z bmin = 2[(R„, + T’„) + {pi + 4 ]. 

Sir dung cac bang tlnh luong dir trong "S6 tay c6ng ngM ch6 tao may" se c6 s6 
liSu ve cac y6u to hinh thdnh lirong du trung gian. 

3) Trinh tu tmh luong du trung gian va ghi kich third c gidi han cho t£mg bude 
c6ng ngh§. 

1. Vach quy trinh edng nghd va chuan dinh vi ph6i gia edng. 

2. Vi6t vao phidu edng nghh nhung m$t edn gia edng va thii tir tirng bude cho 
tirng mat. 

3. Vidt ede gia tri R za T *, p a , £ b vd T a 

4. Xac dinh tri so tinh toan Z bmin cho tdt ca cac bude edng ngh$. 


Ddi vdi mat ngodi 

Ddi vdi mat trong 

5. Vi6t kich thude tinh toan cua bude cu6i cung 
cho phi£u kich thude gidi han nhd nhSt theo 
ban ve. 

5. Vidt kich thude tinh toan cila bude cudi cung 
vao phidu kich thude gidi han ldn nhit theo 
bdn vg. 

6. Cdng kich thude gidi han nhd nhfft trdn ban 
vS vao ludng du tinh toan Z bmin 

6. LSy kich thude gidi han ldn nh&t trdn bdn 
ve tri* di luqng du tinh toan Z bmin 

7. Cdng lUdng du tinh toan vao kich thude tinh 
toan cua bude ngay sau no. 

7. Lay kich thude tinh toan cua bude ngay sau 
no trU di luong du tinh toan Z bmin . 

8. ViSt kich thude gidi han nhd nh&t cho tgt 
ck eke bude edng nghd. Quy trdn s6 id theo 
hang s 6 c6 nghla cua dung sai tiing bude. 

8. Viet kich thude gidi han ldn nhdt cho tat c4 
cac bude edng nghd. Quy tron s6 Id theo hang 
s6 co nghia cua dung sai tiirng bude. 

9. Xac dinh kich thude gidi han ldn nh£t b&ng 
each edng them dung sai vao kich thude gidi 
han nhd nhStt da quy trdn. 

9. Xdc dinh kich thude gidi han nhd nhdt bdng 
each l£y kich thude gidi han ldn nhSt da quy 
tron tri* di dung sai. 

10. Vidt gia tri luqng du : 

Z bmax = hidu hai kich thude ldn nhfit ; 

Zbmin ~ hieu hai kich thude nhd nh&t cua bude 
sat trUde vd bude dang hodn thanh. 

10. Vi6t tri sd luqng du : 

Z bmax = hidu hai kich thude nhd nhSt. 

Z bmin = hidu hai kich thude ldn nhSt cua bude 
dang hoan thanh vd bude ngay trUde no. 


129 














11. X6c dinh luqng du chung Z omax , Z omin b&ng cfich c0ng c&c krqng du trung gian 
tuong utng. 

12. Kiem tra cfic phep tinh to0n b&ng c6ch tim hi$u s6 ltf$ng dtf v& hi0u s6 dung 
sai theo T z = Z binax - Z bniin = T a - T b . 

K0t qua cfic bvrdc ttnh dirqc ghi v0o bang dirdi day : 


Thul tv»] 
cAc 

n^jyCn 
cOng vA 
tnl6c 
cua b£ 

cSn 

tinh 

lupng 

du 

- CAc y&i 1 6 t^o thAnh lu^ng du ^m) 

Lupng 
du tinh 
tain 

Zb min 

Ki'ch 

thUPc 

tinh 

toAn 

(mm) 

• 

Dung 

sai 

T(am) 

Kich thUPc gipi 
han (mm) 

Tri s 6 gidi han 
ctia lupng du (pm) 

R z» 

t; 

p. 


max 

1 

max 

min 

(1) 

(2) 

(3) 

( 4 ) 

(5) 

>) 

(7) 

(8) 

(9) 

(10) 

(ii) 

(12) 
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Chrnmg 6 

CHUAN VA DO GA 


6.1. KHAl NI0M VE CHUAN VA QUA TRINH GA DAT CHI TIET 


6.1.1. Chu£n vd phan loai chuan 


M6i j mOt chi tiit khi tiin hdnh gia cdng co cdc dang bi m$t sau : 

- Nbtfng bi mdt duqc gia cdng; 

- Nhumg bi mdt dung di dinh vi; 

- NhuCng bi mdt dung di kep ch^t; 

- Nhumg bi mdt dung di do ludng. 

- NhuCng bi mdt khdng gia cdng. 

Thtfc ti, mOt bi mdt vuta co the dung di dinh vi vira dung de kep ch$t hay dung 
di do ludng... 

Di xdc dinh vi trl tudng quan giGa cdc bi mdt cua mOt chi tiit hay cua cdc chi 
tiit kMc nhau ta dua ra khdi nidm vi chudn. 

"Chudn Id tdp hop cua nhitng bi mdt, dudng hodc diem cua mdt chi tiet md cdn 
■ cd vdo dd di xdc dinh v\ tri ala cdc bi mdt, dildng hodc diim khdc cua bdn thdn chi 
tiit dd hodc cua chi tiit khdc". Cdn chu y r&ng : 

- Tdp hqp cua nhumg bi mdt, dudng hodc diem co nghla Id chudn do co the Id 
m^t hay nhiiu bi mdt, dudng hodc diim; 

- Vi tri tucfng quan cua cdc bi mdt, dudng hodc diem dude xdc dinh trong qud 
trinh thiit ki gia c6ng, lip rip hodc kiem tra. 

Tuy theo yiu cfiu suf dung cua chudn ngudi ta chia ra cdc loai sau : 

1. Chudn thiit ki. 

Chuin thiit ki dude hlnh thdnh khi ldp cdc chu6i kfch thude trong qud trinh thiit 
ki. Chudn thiit ki dung di xdc dinh vi tri cua nhumg bi mdt, dudng, diim cua ban 
thdn mdt chi tiit hay cua nhumg chi 
tiit khdc cua san phim trong qud 
trinh thiit ki; 


Chudn thiit ki c6 the Id chudn , 
thuc (Hlnh 6.1a) trong do mdt A 
dung 1dm chuin de xdc dinh Mch 
thude cdc bde cua trqc (A p A 2 , A 3 ) 
ho$c co thi Id chudn ao (Hinh 6.1b) 
trong do diim 0 Id dinh hlnh ndn 
chia (non ldn) cua bdnh rdng ndn 
dung di xdc dinh goc d dinh vd chiiu 
ddi ndn, 



Hinh 6.1 
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2. Chudn cong nghe. 

Chudn cflng nghe bao g6m : chudn dinh vi khi gia c6ng (chudn gia c6ng), chudn 
dinh vi lap rap (chudn ldp rdp), chudn do luung. 

* Chudn gia cdng : dung de xac dinh vi tri nhumg be mat, dudng, diem cua chi 
tiet trong qua trlnh gia cong (phoi) vd bao gid cung Id chudn thuc. Khao sdt vi du 
(Hinh 6.2): Neu ga dpt tu d|ng dat kich thudc cho ca loat chi tiet gia cong thl mdt 
A lam ca hai nhipn vu : ti va dinh vi (Hlnh 6.2a) ; Neu ga tiing chi tiet theo dudng 
ddu vach sdn A (Hinh 6.2b) thi mat B lam nhidm vu ty con dudng vach ddu A Id 
chudn dinh vi. Nhu vdy chudn dinh vi gia cdng co the trung hope khdng trung vdi 
mdt ty cua chi tilt ldn d6 ga hodc ldn ban mdy. Tuy theo bl mdt dung de 1dm chudn 
dupe gia cdng hay chua gia cdng ta co khai nilm chudn thd vd chudn tinh. 

- Chudn thd la be mdt thuc cua phoi chua dupe gia cdng cdt got (hodc mdi d 
more dp su chi de phat hipn phi phdm, giam khli lupng gia cdng ca, vdn chuyen de 
dang,...) 

- Chudn tinh la chudn dupe xdc dinh trdn nhumg be mpt da qua gia cdng. Nlu 
be mat chudn tinh khdng dupe si dung trong qua trinh ldp rdp thl goi Id chudn tinh 
phu (day b va gd c pitston dupe tao ra lam chudn tinh phu de gia cdng mpt ngodi 



Hinh 6.2 


va ranh xec mdng - Hinh 6.2c), con neu be mdt dupe dung ca trong qud trinh gia 
cdng va ldp rdp goi la chudn tinh chinh (15 A banh rang lam chudn de gia cdng rdng 
va sau do se dung de ldp vdo true - Hinh 6.2d). 

* Chudn ldp rap : dung dl xdc dinh vi tri tuung quan cua cac chi tilt khde nhau 
trong qud trinh ldp rap. 

Chudn ldp rap co the trung vdi mdt ti hodc co the Id nhumg be mat dung de kiem 
tra vi tri cua chi tilt may khi ldp rap (khong phai Id mdt ti ldp rdp). 

Hinh 6.3 bieu dien mdi ghep trong thdn dOng cd dlt trong. Y§u cdu ky thudt ddt 
ra Id phai dam bao do thang goc gitja tdm 16 xi lanh 4 (mdt E) vdi tdm 6 ldp true 
khuyu (mdt M) cua chi tilt 1 Id 0,05/1000 mm (tucfng duung vdi lO’VOO 0 ). 

Khi tiln hanh ldp cac chi tiet 1, 2, 3, 4 edn dam bao nhumg y§u cdu sau : 

- song song cua tarn 6 true M vdi mdt ty ldp rap C L ; 

- Dp song song gitfa mdt trdn vd dudi cua chi tilt 2 (m$t C 2 vdD 2 ) ; 

- Dp vu6ng goc cua tdm 16 chi tilt 3 vdi mpt D L 
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Cfin cuf vfio y6u ciu tr§n ta phai giai chu6i kfch thudc 
theo phudhg phfip lip l&n, khi do cfic mfit C x C 2 D x D 2 lfi 

chuin lip rfip. N6u there hi§n phuttogphfip lip bing cfich 
rfi vfi kiim tra m$t M theo m$t B di dam bao dQ thing 
goc gifia tfim 16 xi lanh vdi tfim 16 6 true khuyu thl mat 
E trd thfinh chuin lip rfip, con cac m$t C T C 2 D : D 2 chi 

lfi nhting m£t t£ 

* Chuin do lndng : lfi chuin mfi cfin cd vao do de 
ti&n hfinh do hay kiem tra klch thtfdc vl vi tri gitia efid 
y6u ti hinh hoc cua chi tiit mfiy. 

Tr&n hinh 6.4a : chuin thiit k6 O dam Mo khoang 
dfich gida cfic 6 dd true khuyu (cd chlnh) .vfi c6 bi§n ; A 
la chuin do Ivrdng, B lfi chuin lip rfip (b6 m$t dung de 
lip vdi 6 true khuyu trong thfin dOng ccf), chuin c6ng nghfi G (lfi m$t cfin cua hai 
16 tfim). 



Hinh 6.3 



Hinh 6.4 


Trfin hinh 6.4b ; mat A via lfi chuin thiit ki vita lfi chuin efing ngh£, chuin do 
ludng, chuin lip rap cua chi ti6t bl6c. 

Cd thi tom tit scf d6 phfin loai chuin nhu sau : 
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6.1.2. QuA trinh gA d£t chi ti€t 

GA d$t chi tidt hop ly id mOt trong nhtfng cdng vide chinh cua quA trinh cdng 
ngh§. VI ndu khi da khdng chd dutfc nhftng nguydn nh&n kh&c sinh ra sai ed trong 
m0t mile d<> nhdt dinh thl dO chinh xAc cua chi tidt gia cdng chii ydu phu thuOc quA 
trinh gA d$t chi tidt. 

GA d$t chi tidt g6n hai bude : dinhhvi chi tidt vA kep ch$t chi tidt. Dinh vi bao 
gid cung xAy ra trade kep ch£t, khdng co sirxay ra d6ng thdi hay k?p ch£t say ra 
trade dinh vi. 


Hinh 6.5 

* Dinh vi 1A sif xAc dinh vi tri chinh xAc cua chi tidt d6i vdi mAy vA dyng c\i cAt. 
Vi dy~ khi phay m$t A, chi tidt dune dinh vi b&ng m$t B. DA dam bao kich thirdc 
thuc h»An H (Hinh 6.5a), ta cAn didu chinh vi tri dyng cu cAt so vdi bAn mAy hay bd 
m$t cua d6 dinh vi trdn d6 gA. 

* Kep ch£t 1A quA trinh c6 dinh vi tri eda chi tidt sau khi da dinh v| dd chdng lai 
tAc dOng cua ngoai lire (lire cAt, lire rung dOng, ...) trong quA trinh gia cdng chi tidt 
(giur cho no khdng dude rcri khoi vj tri da dirqc ‘dinh vi). Vi du khi gA true Idn trdn 
mAm de cAp dam bao t&m true trung vdi tAm trqc chinh cua mAy 1A quA trinh dinh 
vi, sau do vAn cho chdu c$p ch$t tr\ic dd no khdng bi dich chuyen trong quA trinh 
gia cdng la quA trinh kep ch$t (Hinh 6.5b). 

CAc phiTdng phAp gA d$t chi tidt gia cdng bao g6m : 

- Phuong phAp rA gA (trong do co hai tradng hop : rA gA true tidp trdn mAy vA 
rA gA theo ddu vach sSn). 

- Phuong phAp tu dOng dat kich thude. CAc phuong phAp riAy da duoc trinh bAy 
trong chilOng 5. 

i 

6.2. NGUYEN TAC SAU DI^M KHI DINH VI 
CHI TIET 

MOt vAt riLn tuydt ddi trong khdng gian ba chidu 
(Decarte) co sAu bAc tq do chuyen dOng : tihh tidn dQc 
trqc Ox, Oy, Oz vA quay quanh true Ox, Oy, Oz. 

Khi d$t mOt khdi lAp phuong trong hd toa dO 
nAy thi cAc kha nAng chuyen dOng trdn duoc khdng 
chd nhu hinh 6.6. Hinh 6.6 





134 



- Mat xOy kh6ng chi ba bdc tu do : 

Diem 1 : khlng chi bdc hi do tinh tiln theo phuong Oz. 

Diem 2 : khlng chi bdc tu do quay quanh true Oy. 

Diem 3 : khlng chi bac tu do quay quanh true Ox. 

- M$t yOz khlng chi hai bac tu do : 

Diem 4 : khlng chi mat tu do tinh tiln theo phuong Ox. 

Dilm 5 : khlng chi bac tu do quay quanh true Oz 

- Mat zOx khlng chi m|t bac tu do : 

Dilm 6 : khlng chi bac tu do tinh tiln theo phuong Oy 

Chu y r&ng : mli mat phSng dlu co kha nang khlng chi 3 bac tu do nhung d 
nhUng m$t pMng yOz vd xOz chi can khlng chi hai vd m|t bac tu do vl co nhtfng 
bac tu do d mat nay co kha nang khlng chi thl d mat xOy cung da duqc khlng chi. 

Dung nguy§n tic "sau diem" ndy dl dinh vi chi tilt gia edng - khi d6 ta coi chi tilt 
nhu m|t vlt rln tuylt dli va dat no trong h| tpa d| Decarte gilng nhu hinh 6.6. 



Hinh 6.7 

Luu y la trong qul trlnh dinh vi chi tilt, khfing phai trudng hop ndo cung edn 
dinh vi ca sdu diem ml tuy theo ylu cdu gia clng d ttfng bude si dilm dinh vi co 
the tii 1 din 6 (si diem dinh vi con tuy thu|c vdo kich thude cua bl mat dinh vi), 
Nlu m|t blc t\r do chuyen d|ng bi khlng chi qud m|t ldn goi Id "silu dinh vi" vd 
sfe gdy ra hdu qua x^u. 
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Xet mQt s6 trUOng hop cu the : 

- MOt m$t phAng tuong duong ba didm (khdng chd ba b$c tp do). 

- MOt khdi V dAi tuong duong vdi 
bdn diim (khdng chd b6n bAc tp do) 

- Hinh 6.7a. 

- NOt khdi V ngan tuong duong 
vdi hai diem (khdng chd hai bAc til 
do) - Hinh 6.7b. 

- MOt chdt tru dAi tuong duong 
voi b6n didm (khdng chd 4 bAc tp do) 

- Hinh 6.8a. 

- MOt chdt try ngan tuong duong Hinh 6.8 

vdi hai diem (khdng chd 2 bAc tp do) - Hinh 6.8b. 

- MOt chdt trAm dinh vi mOt diem (Hinh 6.8c) - "chdt trAm thudng di vdi chdt 
tru dd dinh vi m$t phAng". 

Kich thudc cua m$t phAng, khdi V, chdt duoc coi 1A (du, dAi, ho Sc ngAn) tuy 
thuOc vAo didn tich tidp xuc giPa bd m$t dinh vi cua chi tidt vdi dd dinh vi (dupe 
quy dinh trong sd tay dd gA). Ridng ddi vdi dinh vi bAng chdt thl chd dO lAp ghdp 
giuta nd vdi 16 tao trdn chi tidt sd quydt dinh sd diem duoc dinh vi. 

Truong hop chi tidt gia cdng b'i sidu dinh vi (co mOt hay vAi bAc tp do bi khdng 
chd quA mOt lAn) sd gAy ndn sai sd gia cdng. Ngudi cdng nghd tuydt ddi trAnh de 
xay ra trudng hdp nAy. 



6.3. TINH SAI SO GA DAT 

Sai sd gA dAt cua mOt chi tidt trong quA trinh gia cdng cAt got dupe xAc dinh bAng 
cdng thiic sau dAy : 

= K + Kc + 5 th ^ c & ’■ £ dg “ ^+£+3* 

Trong do ; 

- sai sd chuAn ; 

£^ c - sai sd do kpp ch$t ; 
sai sd cua d6 gA ; 

6.3.1. Sai sd do k$p ch&t 

Sai sd kpp chAt 1A lupng dich chuydn cua chuAn gdc chidu ldn phuong kich thudc 
thpc hidn do luc kep thay ddi gAy ra. 

= OW “ ymiJ C0£ « 

O dAy : a - gdc gifia phuong kich thudc thpc hidn vA phuong dich chuyen y cua 
chuAn gdc ; 
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y max va y^ 14 luang dich chuyen lan nhit v4 nho nh4t cua chuln g6c khi Inc kep 
thay ddi. 

Dudi t4c dung cua luc kep, be mfit cua chi tiet dung de dinh vi tilp xuc vdi nhflng 
thanh phin dinh vi cua d6 ga (ch6t ty, philn ty, ...) se bi biln dang lun v4 14m thay 
dli vi tri chuln g6c ban diu. Theo A.P.Xdcdldpsky biln dang b ch6 tilp xtic gitfa 
m$t chi tilt vdi viu try cua d6 g4 duac x4c dinh theo *. 

y = Cq n 

Vdi : C - Hd s 6 phu thuOc v4o v4t ]i§u v4 tlnh trang cua bl m$t tidp xuc ; 
q - Ap luc rifeng tren be m$t tilp xuc do luc kep W g4y ra ; 
n - Chi s6 (n < 1). 

Quan hd gitia luc kep v4 chuyen vi biiu diin trdn hinh 6.9a. Luc kpp chSt thay 
d6i tur -r W min — chuyen vi cua chuln gdc se thay dli td y^ + y min -* kich 

thudc dat duqc se thay dli tCr (Hinh 6.9b). 



6.3.2. Sai sd ciia db ga 

Sai sd d6 g4 sinh ra do vide chi tao d6 g4 khdng chinh x4c, d6 g4 bi mon ho 4c 
g4 dSt d6 g4 trdn may khdng chinh xac. DO chinh x4c cua d6 ga bao gid cung phid 
cao han dO chinh x4c cua chi tilt duac g4 trdn n6. 

Dd mon cua d6 dinh vi phu thuOc v4o v4t li|u v4 khli luang cua phdi, v4o tinh 
trang bl m$t tilp xuc giura phdi vdi dd g4 v4 dilu kidn g4 dat phdi trdn dd g4. 

Trudng hap sd dung c4c ch6t ty de dinh vi mdt bl m4t cua phdi trong qua tiinh 
gia cdng thl dO mon cua nhdng chot ty do co the duac xac dinh theo cdng thuc thuc 
nghidm sau d4y : 

A — fifN, jum. 

Trong do : N - S6 lln tilp xuc cua phdi vdi chit ty ; 

fi - HI sd phu thuOc v4o tinh trang bl m$t v4 dilu kidn tilp xuc. 

Sai s6 dinh vi cda d6 g4 trdn m4y rlt nho, cd thl bo qua. Tuy nhidn, khi dinh vi 
dl g4 trdn m4y phai chu y dilu chinh nhGng khe hd d m$t din hudng hay dd ding 
t4m trdn cic true cua miy. 
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Sai s 6 cua d6 g& noi chung nhd v& kh6 x&c dinh ndn khi ydu cdu di chlnh x&c 
gia cOng thip ta co the bo qua. 

6.3.3. Sai si chuin 

Chudn cdng nghd vd chuin thiet ke co the trung nhau ho$c khdng vd niu trung 
nhau thi vide thiit ki da Mm y mang quan diem cdng nghd, nguqc lai khi chi tao 
Mu ta thuc hidn de ddng cdc klch thudc da cho khi thiit ki thi co thi n6i ban thiit 
ki co tlnh c6ng nghd cao. Tuy nhidn trong mOt so trudng hop khi chi tao phai thay 
dii mOt si ldch thudc thiit ki da cho thi cling khdng hdn noi len ban chit mii quan 
M gida thiit ki va gia cdng vi r&ng cdc klch thudc khi thuc 
Mnh cdng nghd Id klch thudc ding va co hudng. 

Vi du xet klch thudc lOO^- 1 gida hai bi m$t Av^B cua 
chi hit (Hinh 6.10). Trdn phucfng didn cdng nghd ta chu y 
tdi sU hinh tMnh klch thudc ra sao di co thi han chi phi 
pMm ? Gia sit mdt A gia cdng d nguydn cdng sdt trUdc, 
m$t B dang duqc gia cdng thi klch thudc 100 mm co gic 
d A vd hudng vi m$t B (klch thudc cdng nghd co hudng 
ro rit, hudng do di tit gic klch thudc din m$t gia cdng). 

Gic My co the trung ho$c khdng trung vdi chuin thiit ki. 

Vi m$t cdng nghi cdn biit gic klch thudc duqc thiit lip cd trung vdi chuin dinh 
vi trong ban tMn nguydn cdng do hay khdng ? Niu khdng trung sd pMt sinh ra sai 
si chqn chuin (sai si chuin). 

Hay xet tiip vl du d hinh 6.11. 



Hinh 6.10 



Hinh 6.11 

Trong trudng hqp (a) khi gia cdng m£t N, gic klch thudc gia cdng A vd chuin 
dinh vi diu Mm trdn m$t K. Klch thudc gia cdng se khdng chiu anh hudng su biin 
ding cua m&t M (tile sai ldch d H ). 

Nhung niu klch thudc gia cdng Id B, gic klch thudc luc My Mm trdn m$t M vd 
khdng trung vdi chuin dinh vi K ntia (trudng hqp b). Klch thudc B se chiu anh hudng 
cCia su biin ding cua gic M (luqng d H ). Sai ldch do do su chon chuin g&y ra, ta co : 

£ (B) = d H 
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Nhu vdy : "Sai s6 chon chuln phat sinh khi chuifn dinh vi khdng trung vdi gdc 
kich thudc vd c6 tri s6 bSng lupng biPn dpng cua gdc klch thudc chiPu ldn phuong 
klch thudc can thuc hipn". 

Thuc chdt klch thirdc gia c6ng L la khdu khep kin cua chu6i klch thirdc cdng 
nghd, chu6i do hinh thanh trong m6i nguydn c6ng hay qua mpt sd nguydn cdng. 

L — f (x 1? Xj,..., Xjj, a 1? a^ ■ ■., a^ 


Trong do : 

Xp x^..., x n - Klch thudc IiPn quan biPn ddi ; 
a r a^ ..., a n - Kfch thirdc c6 dinh. 

Tlnh sai sd chon chuPn cho klch thirdc L co nghia la tim dupe biPn dpng AL : 


_ af A af 4 

AL = *r Ax > + + 


dX2 


+ 


_af 

dx n 


Ax,. 


hay : AL = ^ 1^7 I ^ 

Co hai phuong phdp tlnh sai s6 chon chudn : 

* Phuefng phdp cijc dai-cuc tieu. Phuong phdp nay dung khi dp chinh xdc gia 
c6ng vura phai. Sai s6 chon chudn klch thirdc L dupe xdc dinh theo : 

n df 

4 L) = 2 \ j-\d* 

i = 1 ox i 

* Phuong phdp xdc sudt. Phuong phdp ndy dung khi ydu cdu dp chinh xdc gia 
cdng cao. Sai sd chon chuPn dupe xdc dinh bdng cdng there : 

i = 1 ‘ 

Trong do : . 

Kj - HP s6 phu thupc vdo quy ludt phdn b6 cua klch thudc chon chudn (Kj = 1 
- 1,5), khi klch thudc phdn b6 theo dudng cong chudn thi Kj = 1. 


6.4. NGUYEN tAC CHON CHUAN 

6.4.1. Chpn chuan tho 

Vide chon dung chudn thd Id yPu cdu d&u tiPn cua vide ldp quy trinh cdng nghp. 
Hai ydu cdu dpt ra khi chpn chuln thd : 

- Phdn phdi dh lupng du cho ede bP m$t gia cdng ; 

- Bao dam dp chinh xdc edn thiPt v4 vi tri tuong quan giGa ede bp m$t khdng gia 
cdng vdi ede bP m$t sdp gia cdng. 

Vl du khi gia cdng mpt A, m$t B, 16 0 cua mpt chi tiPt hpp b&ng phdi due hinh 
6.12a;, ta chia ra hai trUOng hpp : 
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- Truong hap 16 d$c thi My m§t A Mm chiMn thd de gia c6ng 16 O r6i ngupc lai My 
16 lam chiMn de gia cdng m$t A, sau do My m$t A Mm chuln de gia cdng m$t B. 

- TruPng hpp 16 due r6ng thl phai My 16 lam chu^n th6 de gia cdng m$t A r6i 
sau do My m§t A lam chudn gia cdng 16 O va mat B. Nhu vdy, luang du se pMn 
ph6i deu, tranh dupe phd pMm sinh ra ndu nhu 16 due bi ldch (vi ndu 16 due bi Id eh 
lupng du phan b6 khdng ddu, 
khi cat sinh ra sai s6 hlnh 
dang hinh hoc : edn, 6 van,... 
luc cat se thay d6i g&y rung 
dpng). N6u 16 due bi Id eh qu& 
se khdng con luang du de gia 
cdng 16. 

Khi gia cdng vo dOng ca Hinh 6.12 

dien* de , bao dam thanh co dd day d6u d$n (Hinh 6.12b). N6u My 16 A lam chu&i 
thd de gia cdng m$t day C, sau do My C M chu3n gia cdng lai m$t A se dam bao 
d6ng tdm vdi mat B. Khi khdng co dd ga thi edn My d$u 16 A de dam bao thanh 16 giuca 
A va B co b6 d6y deu d§n, vide 
My d£u nhu v&y co nghla coi 
MAM chiMn dinh vi. 

Ngucfi ta d6 ra 5 nguydn 
Me chon chu^n thd : 

1) N6u chi tidt co mOt b6 
m$t khdng phai gia cdng thl 
ndn My b6 m$t do 1am chuifn 
thd, nhu vdy vi trl tuang quan 
gitia b6 m$t gia cdng vd b6 
m$t khdng gia cdng co thay ddi It nlMt. 

Trdn hinh 6.13a : My A Mm chu£n thd de gia cdng ca mat B, C, D se dam bao 
dupe dp d6ng t&m vdi mat A cua pitston. Khi gia cdng pitston (b&ng gang due trong 
khudn cat), ta chon chuln thd M mat trong de gia cdng m$t ngodi bao dam cho 
thanh pitston co chieu day ddu d$n (Hinh 6.13b). 

2) Ndu chi tidt co mpt sd be mat khdng phai gia cdng thi ndn chpn m$t nao co 
ydu cdu chlnh xdc v6 vi trl tuang quan cao nMt d6i vdi ede be mat gia cdng Mm 
chuan thd. 

VI du khi gia cdng 16 bidn, ndn My mat A Mm chudn thd de bao dam 16 co b4 
dly deu nhau vi ydu cdu v6 ddng t&m gifla 16 va mat A quan trong hdn 16 vd m$t 
B (Hinh 6.14a). ' 

3) Ndu tdt ca cac b6 m$t cua chi tidt d6u phai gia cdng thi chpn m$t ndo co lupng 
du ddu va nho nhdt Mm chudn thd. 

VI dp khi gia cdng sdng trupt mdy tidn (Hinh 6.14b), ta chpn m$t B Mm chudn 
thd de gia cdng m$t A, sau do My m$t A Mm chudn gia cdng lai m$t B (vi khi due 
d mdt B chi tdn tai mOt ldp mong kim loai co cdu true tdt-chiu nidi mon). 
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4) Be mat chon ldm chudn thd cdn tuong d6i bang phang khong co mep ren dap 
(ba via), dau rot, dau ngot hoac go ghd qua. 

5) Chuin tho chi dUdc dung m6t ldn trong suot qua trinh gia cong. 

Vi du khi gia edng true bde (Hinh 6.14c), ndu ldn thd nhat dung mat 2 lam chudn 
thd de gia cong mat 3 va khi gia edng mdt 1 trdn may khac vdn dung mat 2 lam 
chudn thd thi kho dam bao duqc dong tarn gida m$t 1 va 3. 

6.4.2. Chon chuan tinh 

NgUtfi ta dua ra 5 nguyen 
tdc chon chudn tinh sau ddy : 

1) C6 gang chon chudn tinh 
la chuan tinh chinh, nhu vay 
se lam chi tidt khi gia cong co 
vi tri tuong tir luc lam vide. 

Khi gia edng rSng cua banh 
rang, chon chuan tinh la 16 A 
(Hinh 6.15a). 

2) Co gang chon chuan 
dinh vi trung vdi g6c kich 

H'mh 6.15 thude de sai so chuan £ c = 0. 

3) Chon chuan tinh sao cho khi gia cong it chiu anh huefng cua luc cat, luc kep. 
Luc kep phai d gdn be mat gia cong. Mat dinh vi edn du didn tich (khi mat chuan 
nho phai dung diem ty bd sung hoac tang dien tich gia tao : 16 tdm). Vi du kep chat 
de gia cong 16 bi6n nen kep gdn 16 gia edng trdnh kep d giha bien de gdy ndn bidn 
dang (Hinh 6,15b). 

4) Chon chudn tinh sao cho vide thidt kd d6 ga Id don gian nhat. 

5) C6 gdng chon chudn thong nhat trong nhieu ldn ga. 
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P&ng 6.1. Sai s 6 g& d$t ph6i khi r6 g6. 



Bang 6.2. Ky hi$u quy Hdc c6c di4m ty (tr§n m$t chu4n) va h/c kep. 





































6.5. DO GA - CONG DUNG VA PHAN LOAI 

D6 ga la trang bi phu dupe lAp trdn may de thuc hidn nhiem vu ga d$t cbi tilt 
gia cong, nhAm xac dinh vi tri tudng quan giura dao catr-chi tidt gia c6ng giup cho 
viec gia cfing dien ra nhanh chong, thuAn tiOn va chinh xac. 

Do gA co nhtfng c6ng dung chinh sau dAy : 

- Dam bao dupe do chinh xAc klch thirdc tUdng d6i giUa dao cat vdi chi tiet gia 
c6ng, loai truf dupe anh hirdng do sir kh6ng deu cua loat ph6i gay ra. 

- Giam dupe thdi gian phu (thdi gian ga dAt), tidt ki§m sdc lao dong cua ngudi 
thp, gop phAn tang nSng suAt - ha giA thanh san pMm. 

- Vide thidt ke- che tao dd ga tao kha nang sir dung cac thidt bi s§n co cua nhA 
may cd khl gop pMn rut ngan thdi gian chuan bi gia edng mAt hang mdi . 

Ngudi ta phAn_Loai dd gA theo didu kidn lAm viec va didu kidn c6ng nghd. 

* Theo dieu kidn lam vide co thd chia ra : 

- Do ga van nang : ga dupe nhieu loai chi tidt khac nhau trong nhieu nguyen 
cong khac nhau, thudng dupe su: dung trong san xuat defn chiec, loat nho (vl du nhu 
eto - do ga dupe su: dung trong gia cong ngupi, hope di kem trdn cac may khoan, 
may bao, may phay,...) 

- Do ga chuyOn dung : chi sir dung cho mpt s6 trudng hpp gia c6ng chi tiet co 
cong dung ridng hoac trong san xuat loat Idn, hang khoi (vl du nhu 6ng kep dan h6i, 
taymAy,...). 

* Theo dieu kidn c6ng nghd dhia ra : dd ga trdn mAy khoan ; dd gA trdn mAy 
bao ; do ga trdn may phay ; d6 gA trdn mAy tien (mAm c$p ba chdu, mto c$p b6n 
chAu, u dong,...) ;... 

6.6. CAC THANH PHAN CUA DO GA 

Mot do ga hoan chinh bao gdm : 

- TMn d6 gA 

- Do dinh vi ; 

- D6 kep ch$t ; 

- CAc cd cAu didu chinh,, dAn hudng ... 

6.6.1. DO dinh vi 

D6 dinh vi 1A nhtfng chi tidt, cd cAu cua d6 gA co be mat tiep xuc vdi bd mAt 
chuAn cua chi tidt gia c6ng nhAm khdng chd cac bAc tu do chuyen dpng vA dam bao 
chinh xac vi tri cAn thidt cua no trdn mAy. 

D6 dinh vi phai dam bao nhUng ydu cAu ky thuAt sau dAy : 

- Bd mAt lam vide cua d6 dinh vi (tidp xuc vdi bd mAt chuAn cua chi tiet gia cOng) 
phal co dipn tfch be, dp edng cao, lAu mon, trAnh gAy hu hong cho bd mAt chuAn. 

- HA thdng do dinh vi cAn c6 dp cumg vfing cao, de didu chinh, ga lAp vA thay 
the. 
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Cdc loai dd dinh vi thdng dung : 

- Chdt ty c6 dinh (Hinh 6.16a) ch6t ty dieu chinh dirpc (Hinh 6.16b), dung dinh 
vi m$t ph&ng. M6i ch6t t£ khdng chd mOt bfec tir do chuyen dOng. Dinh chdt co the 
ph&ng ho&c chom cfeu. De tSng do ciing vGng khi ga d&t ta dung thfem cfec chdt ty 
phu (Hinh 6.16c). 

Do kha ruing tir lira (tor dieu chinh vd dO cao) nfen chdt ty phu khi sot dung khong 
g&y "sifeu dinh vi". 



Hinh 6.16 

- Khdi V (Hinh 6.7), dung dinh vi cac m$t chu^n dang hinh tru tron xoay. Vi du 
khi dinh vi chi tidt dang true di phay ranh then ; dinh vi chi tidt tay bifen de gia 
cfeng efee 16 ldp c6 chinh, cd bifen,... 

- Chdt ga (Hinh 6.8) gdm : chdt tru ngdn, chdt tru dai, chdt tram de dinh vi chi 
tidt vdi nhifem vu chdng dich chuyen va chdng xoay. Chdt ga dirqc ldp co khe hd vdi 
16 tao trfen chi tidt gia edng. 

- True ga (Hinh 6.16d) dung de ga cac chi tidt nhir banh rang, banh dai, banh 
xfch,... ma m$t chudn co dang 16 tron xoay, 16 co the tru hofec cfen (dfe cfen 1/1500 
- 1 / 2000 ). 

True ga rdt da dang nhii : true rut, true ga bung ... 

6.6.2. DO k$p ch$t 

D6 kep ch$t lfe thanh phdn cua dd gd dung de gift ch$t chi tidt gia cfeng nham 
bao tdn sir dinh vi tru'dc tdc dOng cua lire c5t ho$c lire rung ddng trong qua trinh 
gia cfeng. 

Theo ngudn gdc ltfc kep co thl chia ra : 

- D6 kep ch$t b&ng co khi : dd kep chdt b&ng ren vit, don kep ren vit, dd kep 
ch$t b&ng banh lfech t£m, don kep bdnh lfech tdm, dd dinh vi va kep ch$t lifen hop,... 

- Dd kep ch£t blng thuy luc, khi nen : ngudn lire kep tor ddu ep, khi nen dly 
pitston co gdn ddu kep de gior chi tidt gia cfeng. 

- Dd dinh vi va kep ch$t lifen hop vdi ngudn ltfc tao ra bring nam chfem difen, 
ch£n khdng... Chi tidt gia cfeng bi hut trfen m$t dd dinh vi nhu trtfdng hop gk dat 
trfen mfey mai ph&ng. 
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Cdc y§u c&u ky thu$t d6i vdi d6 kep ch$t : 

- Bao t6n dude sir dinh vi cua chi tidt trong quit trlnh gia cdng ; 

- Han chd &nh hudng cua bd m$t kep vA lire kep ddn chi tidt gia cdng (nhu: g&y 
pM huy ho$c bidn dang). 

- Kdt c£u d6 kep chat edn dan gi&n, thuSn ti§n cho thao tdc vk an toan. 

Cite dd kep ch^t, d6 dinh vi,cd cdu didu cbinh, ... ducfc lidn kdt vdi nhau qua tMn dd 
gd. Thdn d6 ga dune ldp tr&n indy de thuc hi^n nhidm vu gd dijit vdtruydn luc. 

Dudi d^y la mOt so d6 kep chdt b&ng cd khi thdng dung (Hinh 6.17). 



Tr§n hinh 6.17a Id vi du vd mdt d6 ga co dd kep ch$t bdng ren vit; Hinh 6.17b 

- dd ga co dd kep ch$t b&ng don ren vit. "Trong do : 1 - Vit ren ; 2 - Bac ren ; 3 

- Thdn do gd ; 4 - Ddu k?p ; 5 - Chi tiet gia cdng; 6 - Chat tp (do dinh vi) ; 7 - 
Ddn kep ; 8 - Ld xo ndn." 

Hinh 6.17c la sd dd bd tri don kep, ta co the lira chon dirdc sd dd co ldi vd luc 
k$p nhAt. 



Hinh 6.18 





Hinh 6.18a bieu dien cd cAu kep b&ng bAnh l§ch tAm. BAnh I6ch tAm c6 dudng 
Mnh D, quay quanh chit dudng kinh d( = 2r) co vi tri l$ch tAm vdi O cua bAnh (dO 
16ch tAm e). Lqi dung hi£n tuqng tu ham khi cho biAn dang bAnh tiip xuc vdi m$t 
cua chi tiit gia cdng se gitf cho chi hit khdng thay doi vi tri da dinh vi. 

VAt liAu bAnh l$ch tAm thudng 1A Y7, Y8 (qua nhi$t luy$n dqt d$ rAn 
48 - 52 HRC). 

Khi tiin hAnh kep thi d vung tiip xuc gitia bAnh lAch tAm vdi phdi : phAt sinh ap 
luc N, luc ma sAt T; tai khdp l£ch tAm phAt sinh ra ap lqe N 1} luc ma sAt T r Niu 

lay mb men vdi tAm O : 

T : r + TR = N t e 

Thay : (T t = fN, , T = fN, Nj = N, f - hA a6 ma sat gitfa banh vA ph6i) ta 
nhfln dune : 

f(r + R) = e. 

NAu f = 0,1, thi r +R = lOe. 

Khi thiit ki co the liy : R = 7e. 

Hlnh 6.18b 1A dd gA vdi c0 ciu kep b&ng don bAnh l#ch tAm. 

Kep ch$t bAng bAnh lAch tAm (ho$c don bAnh lAch tAm) thi vide thao tAc gA - 
thao phdi nhanh nhimg khi co lqc rung d^ng ldn thi hi&u qua gA^dAt thAp. 

Hi An nay trong cAc mAy tu dOng dAy chuyin tq d0ng,... sq hoat d0ng cua cAc tay 
mAy (robdt) dang dong mOt vai tro chu dao. Do cutng chinh 1A bde tranh sinh d0ng 
vi tAm quan trong va su phAt triin cua d6 gA. 
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Chwrag 7 

TINH CONG NGHE TRONG KET CAU VA 
THIET k£ QUY TRINH CONG NGHE 


7A. CO sd NANG CAO TINH CONG NGH$ TRONG KET CAu 

Tinh edng nghO trong kit clu II tinh chit cua chi tilt gia c6ng iMm dim bao 
tidu hao lorn loai It nhit trong mdt dilu fcL|n san xult nhlt dinh 

Tinh edng nghd trong kit clu anh htrdng truce tilp din gil thanh san phlm. Be 
nlng cao tinh edng nghd trong kit clu thl ngay tii khi thilt kl chi tilt may ta phai 
dvta vlo m|t s6 ca ad sau dfty : 

* Quy md san xult* tinh chit hlng loat cua san phlm. 

M|t kit du cua chi tilt mly c6 thl co tinh c6ng nghd cao vdi quy md san xult 
nly nhtiftg lai khdng cd tinh edng ngh§ cao vdi quy md san xult khlc. 

* Tinh edng nghd cua kit clu cln dune nghiln cucu d6i vdi to an b| san phlm. 

Nlu t6ch tCtng chi tilt rilng II de thilt kl kit clu, khi mang rip lai tinh edng 

ngh| cua to an bd sin phl?n,«&. the b$k&m di. 

* Tinh edng nghd trong kit clu phai duqc d|t ra vl gili quylt tri|t di trong ttrng 
giai doan cua qul trinh san xult. 

MOt chi tilt mly holn chinh phli qua nhilu giai doan cua qua trinh san xult (chi tao 
phdi, gia edng cd, nhidt luy&n, Up rip, ...). Ndn kit clu cua chi tilt co thl phu hop vdi 
giai doan san xult nly nhitng khdng phu hdp vdi giai doan san xult khlc. 

* Nghidn curu tinh edng ngh| cua kit clu cln tinh din d$c diem cua ndi san xult 
ra san phlm ly. 

Cp thl phai xet din quy md, trang thilt bi hi|n co, trinh d| vl truyen thing 
san xuit eda sd tai din clc kha nlng Ip dung clc phudng phap edng ngh| tiln 
tiln va t|h dung dupe de k±nh nghi|m ml nhl mly (hang) co. 

7.2. CAC CHI TlEU DANH GlA TINH C6NG NGHE TRONG KIiT cAu 

Dl de ding dlnh gil tinh edng nghd ngay trong khi thilt kl ta thtidng dua vlo 
clc m|t cu thl sau dly : 

1. Khdi lupng nhd nhlt 

Khi tinh toln thilt kl phai tim mpi clch dl giam khli ludng chi tilt : 

- Sue dung hi si an toln vtia du dam bao d| bln vl.tinh nlng llm vi|c cua chi 
tilt mly ; 

- Ting ctidng d| cumg vftng cua kit clu blng clch tao gin ho|c thay dli v|t li|u 
(Hinh 7.1b); 

- Luang du phdi cln dam bao ding dlu vl co h| si sd dung vlt li|u hap ly : 
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r\ = 7 ^ 2* 0,75 ; g : khdi luong chi ti^t ; 

U 

G : kh 6 i luong phdi. 

2. Chpn thdng nhfift chung loai v£t li^u, ifu tien 
ddi vdi cdc vdt li^u rd-dfi kiem 


mzzzzzzn 




mzzzm 


_j-1_ 


a) 


b) 


Hinh 7.1 


Chung loai vdt li$u edng it, mile thdng nhdt edng 
cao thi vide du tru, mua s4m, qudn li sir dung edng don gian, thu£n tidn. 

Cdn han chd dung cdc kim loai d&t, hidm, (kim loai - hop kim m4u). Ndu vdt 
lidu d dia phuong sSn c 6 thi ndn dung vi giam dutfc gid thdnh v$n chuydn vd kfch 
thich dtfOc phdt trien cOng nghidp trong cd dia bdn. 


3. Chon dO chinh xdc, dO bdng vd ghi kich thude gia edng hop II 

Ndu chon do chinh xdc, do bdng cao mOt edeh khdng edn thidt thi ldm cho gid 
thdnh chd tao tfing ldn. 

Vide ch<?n diing cdc m$t chudn vd ghi kich thude hop 11 ad giup vide gia edng, ldp 
rdp thu$n tidn hdn. 

Mudn ghi kich thude hop li phai thoa man cdc ydu cdu sau : 

- Kdt hop chudn dinh vd gdc kich thude vdi nhau ; 

- De dat dude kich thude khi didu chinh mdy ; 

- Dung cdc d 6 gd, dao cdt, dqng cu do thOng d\ing nhdt ; 

- Cd thd kiem fcra kich thude mOt edeh don gian ngay trdn mdy (ke ca kiem tra 
ldn cudi) ; 

- Khdng phai tinh lai kich thude khi gia edng vd khi do kiem ; 

- Bdo dim trlnh tu gia edng hop li nhdt ; 

- Bao dam chudi kich thude Id ngdn nhdt. 

4. Thdng nhdt hda, tieu chudn hda cac chi tid't vd bd mdt gia edng 

Trong mOt san pMm ndu cdc kich thude, cdc b4 m$t theo tidu chudn edng nhilu 
va s 6 loai edng it thi tinh edng nghd edng cao. Nhiing chi tiOt nhu bu ldng, 6 c vit,... 
thi ndn t$n luqng theo tidu chufSn vd dung ede loai gidng nhau edng nhidu edng tdt. 
Nhtfng chi tidt co edng dung chung khde nhu : bdnh rdng, true, tay gat, tay bidn, ede 
mdt bich,... thi ndn x 6 p thanh tiing nhom ridng. Con ede chi ti 6 t thude ve trang tri 
khdng ndn l$p lai cung mOt kieu md phai ludn cai tiln cho dep, hop thi ydu khdeh 
hdng. 

5. Hinh ddng eda chi tidt phdi hop II khi gia edng co 

ddm bao cho kha ndng gia edng co ede chi tidt bdng ede phuong phdp co ndng 
sudt cao thi kdt cdu chi tidt phai thoa man ede ydu cdu sau : 

- Chi tidt phdi cd dO cting vfing edn thidt khi gia edng (Hinh 7.2b) ; 


148 





a)Khongr£n b)Nen 

Hinh 7.2 


- Phan chia chi tilt phutc tap thanh nhufng chi tilt dcfn gian roi dung han, ep,... 
nli chung lai vdi nhau (Hinh 7.3.b. d.g) ; 










C) KhSrtj nzn 


d) Nin 




£-3 t£3- 


YA 


e) Khdrxj 


non 


9) N*n. 


Hinh 7.3 


- Kit clu sao cho khi gia clng c6 the ga duac nhieu chi tilt mot luc (Hinh 7.4.d. e); 



- Cln phSn ro ranh gidi be m$t gia clng wk khlng gia clng (Hinh 7.5b) ; gifia 
cac be m$t gia clng trln clc nguyln clng khdc nhau (Hinh 7.5d) ; 
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a) Khary hen 



s " ^ 


A/e/r 


Hinh 7.5 



d) Nin 


- Kit clu sao cho khi gia cdng co ft dtfdng chuyln dao nhlt. Ta co the bl trf 
cac bl m$t gia cfing tr£n cung m|t phtrong (Hinh 7.6b) 


<1 


J 

a) Khony nin b) Nin 



Hinh 7.6 

- Kit clu chi tilt sao cho vile Sn dao vl tho6t dao dien ra thufin ti|n nhlt (Hinh 
7.7b.c.e.g.i) ; 



Hinh 7.7 
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y ^-‘-<CL/A c) Kiting nio d) Ntn 

a) Khorynin b)Nin 


Hinh 7.9 

- Kit clu tao dieu kidn tdn ludng dude cac loai dung cu tieu chuln. 

6. Hinh dang cha chi tiet hop li trong khi lip rap 

Muln co mOt kit clu chi tilt hdp ly trong khi lip rip ngudi thilt kl cln giai 
quylt tit clc vln de co tinh nguydn t|c sau : 

- SI chi tilt trong m6t bg pMn lip it nhlt nhung vln bao dam tinh nang ky 

thult dl ra ; . - 

- Vide lip rip cac bO phln cln dUdc tiln hinh dgc lap vl song sotig. Khi thilt 
kl mOt s|n phlm cln du dinh trtfdc vide chia nho thlnh nhung b6 pMn d|c llp-holn 
chinh, cq khli ludng c6ng vide lip rip gdn nhur nhau de on dinh nhip dg lip rip. 
Con vide Up rap clc b| pMn tiln hinh song song se rut ngln dude chu ky lip rip ; 

- Be lip de ding, cln vlt mdp dlu tryc VI midng 16 ; 

- Khdng ndn de m|t b! m$t phai chiu hai mli ghep c6 dd ddi ; 

- Cln giam bit bl m|t c6 trudt khi lip ; 

- Cac mli lip co nhieu khlu thi cln lip va giai chuli kich thude hdp ly; 

- Xlp dinh vi tri cua chi tilt va clc bl m|t lip rip cua no trong b| phln mly ; 

- Trahh tdi mute tli da vide cao seta vl gia clng cd khi lip rap. 
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7.3. QUY TRINH CONG NGHE 

Bbt ky mpt san pMn nao trade khi dua vao san xudt ddu phai qua giai doan 
chuan bi san xuat. Mpt trong nhUng c6ng vide chi nil cua c6ng tac chudn bi san xuat 
14 thidt kd quy trinh cbng nghd gia cbng ca. 

Thiet ke quy trinh cong ngh§ gia edng ca la thiet lap nhung van kien, tai lieu de 
cbn cU vao do ma thuc hidn vide gia cbng va dinh mUc cac chi tibu kinh 1d ky thubt 
cung nhu lbp kd hoach dieu db san xuat trong nha mby,... 

Khi san xudt duac trien khai thi quy trinh cong nghd da duydt duac coi la phap 
Idnh. 

Mure db phufc tap cua quy tinh cbng nghe phu thubc vbo dang san xubt. Ddi vdi 
san xuat dan chide, loat nho quy trinh cbng nghe bao gom trinh tir cac nguydn cbng 
va chi ra mbt so ydu 1 6 khac nhu may, dao, chd d$ cat, thefi gian gia cbng, bbc tha,... 
Trong san xuat loat ldn, hang kh6i thi quy trinh cbng nghe rat quy mb, ty mi va bao 
g6m nhidu tai lidu khac nhau. 

De co ducfc quy trinh cong nghd t6t cbn tbn trong cac dieu kidn sau : 

- Dam bao chbt luqng san phliri ; 

- Gia thanh chd tao phai ha nhdt ; 

- Ap dung duqc nhung thanh tuu khoa hoc ky thubt mdi nhat; 

- Phu hap vdi dieu kidn cu the cua nhb mby (tb chUc san xubt, nSng luc ve vat 
tu, thidt bi va con ngudi) ; 

- Tranh thu sir dung ebe sang kiln, kinh nghidm hap 11 hoa san xubt cua nhb 
mby ; 

- L r ng dung duac nhung hinh thUc t6 chuc san xuat tien tien. 

Khi thiet kb mot quy trinh cbng nghe cbn chu y tdi cac ydu to : 

- Hinh dang va klch thude chi tilt gia cbng ; 

- Vbt lidu va chd do nhidt luydn ; 

- San luqng va mUc db on dinh cua san pMm ; 

- Kha nang san xuat cua nhb mby. 

Co hai trudng hap lap quy trinh cbng nghe la : lbp quy trinh cbng nghd theo d6 
an va lbp quy trinh theo dieu kidn san xuat dang ton tai. 

* Lbp quy trinh cbng nghd theo do bn lb thidt kd quy trinh cho san phbmcua m£>t 
nhb mby mdi theo ebe tai lieu ban ddu cua nd. O dby, cho phep chon thiet bi thlch 
hap nhbt cho mbi nguydn cbng r6i sau do tlnh phu tai cua may. Trdn ca sd quy trinh 
da thidt ke di hoach dinh thidt bi cho tdng phbn xudng trong nha mby. 

Trong trudng hap nay, co the sda d6i quy trinh cbng nghd It nhidu ma vbn dam 
bao duac nguydn tbc. 

* Lbp quy trinh cbng nghd theo dieu kidn san xuat dang tbn tai. 

Trong trudng hap nay, quy trinh cbng nghd chiu nhUng han chd chat che han vi 
thidt bi, didn tlch, kha nbng gia cbng cua may, kd hoach san xubt, ... nhung lai duac 
thda kd nhUng kinh nghidm san xuat cua nhb mby hidn hanh. 
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7.4. NHLTNG TAl LIEU BAN DXu DE THIET KE MOT QUY TRINH 
CONG NGHfi 

1. Ban v§ chi tao cua chi tilt, vdi : 

- M$t clt, hlnh,chilu cua chi tilt dly du, ro rang ; 

- GM (My dd kfch thudc, dung sai va c&c dilu kidn k£ thudt khdc ; 

- Ghi ro nhflng chi cln gia cdng d$c bidt ; 

- Ghi ro vat li|u, phuong pMp nhi|t luydn va dd ciing ydu clu. 

2. Sin lupng chi tilt kl c& phln dvr trut; 

3. Hinh ve b| ph|n san phim trong do co chi tilt gia c6ng ; 

4. Nhvtng t&i li|u vl thilt bi (thuylt mihh may, cdc tidu chuln vl dao, d6 gd,...) 
Ngo&i ra con m|t si t&i lilu kMc : 

- Tidu chuln dung sai, lupng dvr va tAi lidu tinh to£n no ; 

- SI tay dl ga, cac bdc tranh chi din vl dl ga, dpng cu clt, dving cp do kilm,... 

- Tidu chuln vl chi d| c&t, vl dinh mdc kinh tl, ky thuat,... 

- Tidu chudn vl vat lidu trong chi tao may. . 

7.5. TRiNH TU THI&T Kfi M0T QUY TRiNH CONG NGH$ 

7.5.1. Trinh tu 

1. Nghidn cutu ban ve chi tilt, kilm tra lai tfnh cdng ngh| cua nd ; 

2. Phan loai chi tilt, sip dfct vao cac nhom ; 

3. Xac dinh dang san xult; 

4. Chon phdi va phuong phap chi tao ph6i ; 

5. Xac dinh chuln va chon cdch dinh vi cho m6i nguydn cOng ; 
d. Lap thii cho cdc nguydn c6ng ; 

7. Chon mhy cho m6i nguydn cdng ; 

8. Tinh lupng dvr va dung sai lupng du cho mli nguydn cdng ; 

9. Chon dung cu c&t, dung cu do ludng va thilt kl nhftng dung cu dfic bidt; 

10. Chon dl gl (ho$c thilt kl dl ga nlu cln) ; 

11. Xac dinh chi d| clt; 

12. Dinh clp bdc thp ; 

13. Dinh mire thcri gian, nSng suit, tinh toan vl so s4nh phuong an vl m$t kinh 
tl ; 

14. Ve clc so d6 nguydn cdng va ghi vao philu cdng nghd. 

N|i dung cac bude trln dlu cln thilt nhvmg mtfc dp thi kMc nhau, tuy thude 
theo dang san xult va trudng hop cu the ml trinh tu co thl thay d6i ddi chut (vi 
du chi tilt don gian co the Ily lupng du theo kinh nghidm ho$c tra bang ma khdng 
cln phai tinh todn). 
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7.5.2. Mot sO vSii d'e cu th£ 

1. Nguyen tdc xdc djnh truth tu cdc nguyen cdng. 

- Nghidn cufu di chon dung chudn th6 va cdch thuc hidn nguydn cdng ddu tidn ; 

- Xac dinh trlnh tu cac nguydn c6ng kO tidp vd cdch chon chiUfn tinh ; 

- Chon phuong phdp gia c6ng tinh lfin cudi cdc bO m$t quan trong (c£n cur vao 
ydu cdu d6 chinh xdc vd dO nhln bong b£ m$t). 

- C6 gdng dam bao tinh th6ng nhdt v4 chudn tinh ; 

- Chu y tdi cdc nguy&n cdng co the sinh ra phO pMm (cftn d$t no ldn trtfdc ho$c 
b6 tri thdm budc Idem tra trung gian) ; 

- Chu y tdi nguydn cdng di sinh biOn dang nhu gia cdng thd ho$c nhi$t luy$n 
(din tach no khdi cdc nguydn cdng gia cdng tinh ho$c thdm vdo cdc nguydn cdng 
thudng hoa, ndn tMng) ; 

- Giam sd ldn ga xudng it nhit vd t&ng sd vi tri m6i I4n gd ldn cao nhdt. 

2. Van de chQn thiet b(. 

Chon mdy cdn tudn theo cdc nguydn tic sau : 

- Chon mdy cd cdng suit vd dd ciing vUng cdn thidt ; cd phu tai tuong xumg vd 
kich thudc thich hup ; 

- Ndng suit cua mdy phai phu hop vdi dang san xuat (san xuit don chide - loat 
nho dung may van ndng ; san xuit loat ldn - hang khdi thi dung may chuydn dung, 
mdy tu dOng - ban tu ddng) ; 

- Co gang phdn chia : mdy gia cdng thd, mdy gia cdng tinh. 

3. Thiet ke cdc trang bi cdng nghd . 

Cdc trang thidt bi cdng nghd bao g6m : d6 gd, dung cp cit, dung cu phu (dung 
ga ddt dao cdt). 

Sau khi thidt ki quy trlnh cdng nghd, ta phai tiin hanh thiit k4 cdc trang thiet 
bi cdng nghd khac nhdm thoa man cdc ydu cA u v4 cdng nghd cua quy trlnh. 

Tuy theo dang san xuit md thiOt ki cdc d6 gd, dao cSt, dung cu phu,... phu hop 
vdi no. 

4. Phieu den trinh cdng nghe, phiiu quy trinh cdng nghd vd phieu nguyen cdng. 

* Phidu tidn trlnh cdng nghd (Bang 7.1). Chi ro dudng I6i tdng qudt chd too chi 
tidt. Trdn phiOu chi ghi nguydn cdng md khdng ghi cac budc. Ngodi ra con giii rd 
may, dung cu, dd gd edn dung, sd chi tidt trong mdt loat, thdi gian gia cdng,... 

Phidu tidn trlnh cdng nghd Id cd sd dd efin cd vdo dd dinh ra kd ho$c sin xudt 
va t6 churc san xudt, no thudng dung trong dang san xu£t don chi6c, loat nho. 
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Thirty nguyincong 


BAng 7.1. Phi£u ti6n trinh c6ng nghe. 


T6n nha may 




?\utu ti6n trinh cflng ngh$ 


So Tdsd Tongsdra Banvc s6 Chiti£ts6 



ngil&ilgpphi&i ngay drfy$t ngay dSngy f ng&y 


BAng 7.2. Phi6u quy trinh c6ng ngh£. 


Tgn nha may Phi4u quy trinh 
Ten phan xilttng c6ng ngh£ 


So do chi tiet 


ty M* hifcu 
budc ‘3 be 
,5 mjM 

| Xg 

c 



(Sn san pham 
I5n chi tiit 
vjit li?u 
lo?i phOi 

hinh dang va Irich thuoc phoi 
si Ittyng ph6i 

si chi tiit trong mOt san pham | 
si chi tiet trong m6t io$t 


Che d6 cat 


sail uen 
cat mm/ 


pb 


13 14 15 


Tong s6 tc> [ Bin ve s6 Chi tiit so 


trpng Itrpng phoi 

trpng IiTdng chi tiet 

lieu 

hao 


tCf dau den 

chi tiet 

di dau 


□DOOE 

■■I 



so ] ky t£n 


Ngudi lap phieu ngay 


"gay 
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S 6 phoi trong mgt lan 


Vfitlieu Nhanhipu D§ citog 


So chi tiet ThtJi gian 


Dinh mure IhcJi gian 


Danh s 6 


Trong 1 Trong 1 Cbua’n bj Co ban Fhu cac thiti Thtli gian B§c tho 
loat d0l gja leetthuc giankhac 1 chiec 

cong 


Thtf T6n 

to bode 

bode 


Dung eg 


Dung dich lam lgnh 


So li^u tinh 


Che dp cat 


Dinh mure thdi 
gian 


Dyng Dung Dung Kich Solan Chieu Chieu Chieg Bn6c TOe.dg 56 Thdi i Thdi 

eg cat eg phg eg do thodc chay dai doj gia sau cat tien cSt v*»g gian cd gian 
gia dao chgy c6ng quay ban phg 

cong dao | 


N gird 1 15 p phien ngay duyet j ngay dong y ngay 

* Phiiu quy trinh edng nghi (Bang 7.2) : ve sd d6 chi tiit gia edng va ghi ro cac 
kfch thirdc chi tiet gia edng. 

Phieiu n&y dung de hudng dfin viec chuan bi san xuat va la tai liiu cd ban hudng 
dfin ngUdi thd thuc hidn san xu£t. Phiiu nAy dung nhieu trong san xudt hang loat. 

* Phiiu nguyen c6ng(Bang 7.3). Trin phiiu co mQt ban ve so d6 nguyin edng the 
hiin ro each dinh vi, k$p chat, kich thude gia cong dung sai, nham bi mat, vi tri 
tirong d6i gida dao va bi mat gia edng. Phiiu nguyin edng dung trong ede d^ng san 
xuit Mng loat "viia" din hang khdi. 

Trong phiiu nguyin edng : m$t gia edng thudng dude ti mau do, m$t dinh vi t6 
mau xanh. 

Ngoai ra con cd : "Phiiu diiu chinh" dung de hudng d£n diiu chinh may tu ding, 
ban tu ding ; "Phiiu Idem tra" dung cho cac bi phin kiem tra chit Iudng san ph4m 
(KCS). 
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7.6. LUA CHON PHUONG AN CONG NGHE 

Khi thiet ke quy trlnh cOng nghO thirdng phai chon phudng an tOt nMt trong s6 
cac phudng an ldp ra. Phudng dn dude chon phai co nfing suat lao d^ng binh quin 
cao hdn nang suit lao dOng cua phudng an dang thuc hi§n trong nha may ho$c cao 
hdn mure ndng suit lao d6ng khi san xudt chi tiOt do d nha mdy khac. 

Cac phiidng an cdng nghd dem ra so sdnh c4n dude tlnh gia thanh gia cong theo 
ciing mdt phiidng phdp (thudng la phiidng phap gin dung, sai so khdng qua 10% so 
vdi thuc te). 

Ta Id hi§u : G { G 2 G 3 ... G n ; G ; - gia thanh dem ra so sdnh (i - l,2,3,...,n) ; 
Con G 0 la gia thanh dang thuc hidn d trong nha mdy (hodc nha mdy khde). 

Mure dd giam gia thanh AGj (AG 4 = G Q - G ( ) : Neu AG t > 0 (gia thanh giam) ; 
AGj < 0 (gid thanh tang) va ta co thl loai ngay phudng In nay. Nhtfng phudhg an 

con lai dude dem ra so sdnh trdn cd sd tlnh todn tien ldi do giam gia thdnhgma nha 
may nhdn dude trong thdi gian san xudt san phlm. 

Ti4n ldi do mOt phudng dn mang lai cho xl nghidp (£) : 

£ { = T.XAGj - Aj. 

Trong do : 

T - Thdi gian nha may lap quy trlnh efing nghd san xudt san pMm i ; 

X - San ludng hang n&m cua san pMm do. 

Aj - V6n ddu tu thdm cua san pMm thur i. 

Khi (£■ > 0) ta co phudng dn dua lai hidu qua kinh ti cho nha mdy. 

N4u co nhieu phUdng an dua lai ldi cho nM mdy ta co the chon theo mOt trong 
nhumg chi ti6u sau : 

- Trudng hdp vOn dau tu khOng han cM thl phudng an dua lai ldi rihiOu nMt 
(£ max) se dude chon. 

- N£u di4u kidn ddu tu han cM, phudng dn dude chon s§ Id phudng On dua lai 

ldi cho mOt dOng v6n ddu tu nhieu nMt (phudng an co ty so ldn nMt). 

" A ; 

Tuy nhi§n edn biOt ring khi chon lqa phudng an theo mOt trong hai chi tieu tr§n 
day, ta mdi chi xudt pMt tuf quyAn ldi ridng cua nM mdy mlrph md thdi. Cdn phai 
c6 each nhln i6ng quit, ngodi quy£n ldi ridng cua nhd mdy, bO phdn ta edn ph'di chu 
y tdi quyOn ldi chung cua ca tap dodn, cua ngdnh vd ldi Ich chung cua n£n kinh te 
quoc ddn, 
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Chu'ong 8 

GIA CONG TREN MAY TIEN 

8.1. TINH CHAT CUA TIEN 

Tien la phudng phap gia c6ng cat got kim loai thong dung nhat. Trong cac nha 
may ccf khi, may tien chiem so lupng ldn nMt, khoang 30 den 40%. 

Chuyen dong chinh khi tien la chuyen dong quay trdn cua phoi, chuyen dpng 
chay dao la chuyen dong tMng cua dao tien theo phudng doc true hope hudng kinh 
cua phoi 

Toe do cat tmng binh khi tien dupe xac dinh theo cong there : 

jr.D 0 .n 

v = Tooo~ [m/ph,3t1 ' 

trong do : 

D 0 - Du'Png kinh trung binh cua be mat can gia edng va bP mat da gia edng 
[mm]. 

n - Sd vong quay cua phoi trong mot phut [vg/ph]. 

Lupng chay dao (bude tien) dupe bieu thi b§ng 
quang dupng cua mui dao di chuyen sau mot vong 
quay cua phPi, co don vi tinh la : mm/vong. 

Chieu sau cat dupe tinh theo cong thufc : 

D - d r n 
t = —^— [ mia l 

Trong do : 

D - DuPng kinh cua bd mat cPn gia c6ng [mm]. 

d - DuPng kinh cua bP mat da dupe gia cong [mm]. 

8.2. KHA NANG CONG NGHE CUA TIEN 

Tien chu yeu de gia edng cac be mat co dang tron xoay nhu m$t tru ngoai, tru 
trong, mat edn ngoai, con trong, cac mat ddu, mat dinh hlnh tron xoay, ren trong, 
ren ngoai, xem hinh 8.2. 

Do chinh xac cua gia edng tidn phu thude vao cac ydu t6 sau day : 

- Dp chinh xac cua may tipn. 

- Dp cung vUng cua he thPng c6ng nghe. 

- Dung cu cat. 

- Trinh dp tay nghe cua edng nhan. 

Chdt lupng be mat chi tidt gia cong phu thupc vao cac yPu to nhu vi tri be mat 
gia cong (mat ngoai, m$t trong, mpt dPu) va phuong phPp gia edng (tipn thd, ban 



Hinh 8.1 

CM d.0 c&t khi tiQn 


* 
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Bang 8.1 


Dang be mat va 
phuang phap tien 

D6 chinh xac kich 
thude (TCVN) 

Chidu cao nhap nhd L turn] 

R a 

R z 

1 

2 

3 

4 

1) Tien ngoai 




- Th6 

13-12 

- 

80 

- Bdn tinh 

11-9 

- 

40 

- Tinh 

8-7 

2,5 

- 

- Tinh mong 

7-6 

1,25-0,63 

- 

2) Khoan 

12-11 

- 

40-20 

3) Khoet 




- Th6 

12-11 

- 

40 

- Ban tinh 

11 

- 

20 

- Tinh 

9-8 

2,5 

- 

4) Doa 




- Tho 

9-8 

2,5-1,25 

- 

- Tinh 

7-6 

0,63 - 0,32 

- 

- Tinh mong 

6 

0,16 

- 

5) Ti6n trong 




- Tho 

13-12 

- 

80-40 

- Ban tinh 

11-10 

- 

40-20 

- Tinh 

9-7 

2,5-0,63 


- Tinh mong 

6-5 

0,32-0,08 


6) Xen mat dau 




- Th6 

12 

• 

40. 

- Bdn tinh 

11 

- 

20 

- Tinh mong 

8-7 

2,5-1,25 

- 


Do chinh x&c v£ vi tri tucfng quan nhir d6 d6ng t&m gitfa cac b&c cua true, giura 
mqt trong va mat ngo&i co the dat tdi 0,01 mm tuy thuoc vko phtfcfng phap ga d£t 
phoi. 

Nang suat gia cong tien phu thude vao nhieu yeu to nhu do chlnh xac ve hinh 
dang, klch thude va vi tri ttfcfng quan cua ede chi ti6t, phiicfng phap ga d$t, vSt lieu 
lam dao, ket cau dao, v$t Mu gia edng, dung dich tron ngudi.v.v. Nhin chung n&ng 
suat cua ti&n la thap. Mu6n n&ng cao ndng su£t khi tidn phai co nhung giai phap 
cong nghe thich hop cu the. 


8.3. GA DAT CHI TIET KHI TIEN 

Khi tien ta co the co mdt s6 c&ch ga dat chi tiet nhu sau : 

- Ga tr£n m&m cap 3 chau tvr dinh tarn (mdt ngoai hoac mat trong) doi vdi chi 
ti£t ngan, co 1 < 5d. 

- Ga trim mgt ddu vao m&m cap 3 chau va mdt d£u vao mui t&m khi : 

10> ~ > 5 
a 
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- Gd trdn mam cSp 4 chdu khdng tu dinh tam. 

- Ga vdo 2 16 tam co sd dung kep t6c khi ^ > 10. 

- Ga trdn cac loai true gd khl chudn la m$t trong. 

- Ga trdn ede loai do gd chuy&n dung. 

Trong thuc t6, kieu gd m0t ddu vdo mdm c$p 3 ch6u tu dinh tdm vd m6t ddu 
vao mui tdm duoc sd dung nhieu nhdt. 

D6i vdi nhung true dai, y6u, co -^ > 12, ngoai vide true duoc gd trdn mdm cdp 

va mui tdm con phai dCmg luy-net (gia do) d6 tdng d0 edng vtfng cho chi ti£t. 

Co hai loai luy-net, do la luy-net tinh va luy-net ddng (Hinh 8.3a,b). 

Luy- net tinh duoc gd co dinh 
trdn ban may tien 

Luy-net d0ng thudng duoc 
gdn tr&n xe dao va no di chuyen 
theo dao trong qud trinh cdt. 

Luy-net d6ng co d0 edng vdng 
ken hon nhimg do duoc di chuyen 
theo dao ndn hidn lu6n ndm gdn 
vi tri cua dao cat ndn phat huy 
duoc tac dung hon so vOi luy- net 
tinh Luy-net dpng thudng chi sd 
dung khi tien true trdn. 

8.4. DAO TIEN 

a) 

Trong chuong 4 (phan dao 
cat kim loai) da gidi thidu r6t ky 
ve ede thdng s6 hinh hoc cua 

dao tidn va vat liSu de chd tao Hinh 8.3 Cdu tao ede loai luy-net 

chung vi Vdy trong phdn ndy chi °) Luy net tinh ; b) Luy net d(/ng 

gidi thi0u dao tidn thu0c khia canh edng ngh£. 

Tiiy theo tdng dang b6 m$t edn gia cong, 
tuy theo muc dich sd dung vd tuy theo phuong 
phap tidn md ta co the sd dung m0t trong 
cac loai dao duoc ndu trong bang 8.2. Ngodi 
ede loai dao tidn duoc n§u trong bang 8.2, 
khi tidn ta con co the sd dung m0t s6 loai 
dao khde nhu mui khoan, mui khoet (xem d 
chuong 10) de gia edng 16 vd ede loai dao tidn 

dinh hinh d6 gia edng ede b6 m$t tru co dudng Dao dinh hibh 

sinh trung vdi bi§n dang ludi cdt cua dao. 

Hinh 8.4 Dao ti&n dinh hinh 
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Bang &-2. CAc io^i dao ti^n th6ng dung. 



























8.5. MAY TIEN 

8.5.1. Phan loai may ti?n 

May tidn cd rdt nhieu loai va diroc chia thanh cac nhom nhir sau : 

1- Nhom may tidn van ndng Id nhom m&y ph6 bien, dimg de gia cong cac loai 
ren va nhidu loai chi tidt khac nhau (trCf cac chi tidt co dirdng kinh qua Idn) 

2- May tien cut co the gia c6ng cac chi tidt co dirdng kinh tirdng doi ldn nhimg 
chidu dai chi tidt lai han chd. 

3- May tien dimg co mdm cdp rat ldn co true chinh theo phuong thang dufng, co 
the gia edng cac chi tidt co dirdng kinh rdt ldn (den 20 met) nhimg chieu cao (dai) 
thi han chd, loai may nay co the co 2 den 4 ddu 
ga dao 

4- May tidn Revonve (nhidu dao) la may sir 
dung dau revonve cd ga nhieu dao (Hinh 8.5) de 
giam thdi gian thay dao va co the co nhieu dao 
cung c&t d6ng thdi. 

5- May tien nira tu ddng va tu dong la loai may 
ma moi edng vide hoac mdt phdn cong vide Id do 
may tir ddng thtfc hien ma khong edn den thao tac 
cua con ngirdi. 

6- May chuydn dung de gia cong mOt hay vai 
loai chi tidt nhdt dinh nhu! may tidn true khuyu, 
may tidn 6c vit.v.v... 

7- May dieu khien chirong trinh s6 la loai may ma mdt phdn hay toan bo cong 
vide diroc may tinh can thidp b&ng ede chirong trinh do cac nha edng nghd ldp san. 
Nhom may nay diroc ky hidu la : NC, CNC, DNC. 

Trong m6i nhom mdy co nhieu kieu may khde nhau ve kdt cau. muc dich sir dung 
va d6 ldn (Dirdng kinh ldn nhdt)cua chi tidt gia edng . 

8.5.2. Cau tao cua may tien van nang 

Cdu tao cua mdy tidn van ndng g6m cac phdn co ban sau day (Hinh 8.6). 

+ (1) - U trude (u ddmg) la bd phdn chda hOp true chinh. Co the thay d6i so 
vong quay ciia true chinh. D4u true chinh co g£n mSm cdp hodc mui chdng tarn. 

+ (2) - U sau (u dong) cd the di chuyen doc theo bang may, t&m cua u ddng 
trung ydi tilm cua u dimg. U ddng dung de do khi gia edng cac chi tidt ddi ho$c g&n 
mui khoan, khoet khi gia edng 16 trdn may tidn. . 

+ (3) - Hdp chay dao nam dirdi u tnrdc co the thay ddi toe dd chay dao. 

+ (4) - Xe dao la bd phdn chuyen d()ng doc theo bang may va true chinh cua 
may tidn de thuc hidn chay dao. Trdn xe dao cd ban dao (7) de ga dao. Ban dao cd 
the g& diroc 4 dao tidn vd cd kha n3ng di chuyen doc true va di chuyen hirdng kinh. 



Hinh 8.5 Dhu revonve 
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Hinh 8.6 Cdu tQO cua mdy ti£n van nang 

+ (5) - Hop toe <36 nllm phfa dudi hop chay dao va co chufa dong cd, co kha nang 
lam thay d6i s6 vong quay cua true chlnh. 

+ (6) - Than may la b$ phan de ga dat cac bO phan da ndu trdn cua may tidn. 
Thdn may thudng dude due blng gang. 

Ngoai cac bd phfin cd ban n§u tren, may tidn con co Cac tay n&m, cac edn gat 
dieu khien hd thong chidu sang va tudi dung dich trdn nguoi.v.v... 

8.5.3. Ckc trang bi kem theo cua may tien 

Ngoai cac bo phan chi'nh tren may tidn nhu da ke d trdn, thdng.thu'dng m6i m&y 
tidn van nSng con kem theo mOt s6 trang bi (phu tung) sau. 

1) M&m c&p 




Hinh 8.7 Cac loai m&m cap 
a) M&m c&p 3 ch&u; b) M&m c&p 4 ch&u 








MSm cSp trdn may tidn van vang thudng co hai loai (Hinh 8.7) la m&m cap 3 
cMu til dinh tarn va mfim c$p 4 ch4u. 

B6i vdi loai 3 ch6u tu dinh tarn thi khi dung cdld de quay tai mot trong 3 vi trf 
trdn mam cSp thi vit (1) quay sd lam dla (2) quay va ca 3 chau (3) ddu cung tien 
vdo hodc lui ra so vdi t&m cua mdm cdp. Loai nay chu ydu dung kep cac chi ti6t 
trdn xoay (Hinh 8.7a). 

Bdi vdi loai mfim cap 4 cMu thi moi chdu trdn mdm cap loai nay co mdt vi tri 
di£u khien ridng bidt. Loai ndy phu hop cho cac phdi khdng trdn ho$c khi chi tiet 
co b6 mat l^ch tdm (Hinh 8.7b). 

2) Mui tam(Hinh 8.8) dung de dd 
chi ti^t ddi khi gd ds-it trdn mdy tien. 

Mui tdm thudng duqc gdn vao tarn 
cua u dQng. 

3) Luy? net (gia do) dung de tSng 
dd ciing vtfng khi gia cdng chi ti6t dai. 

Muc dich de giam kha ndng bi|n dang 
vd tang dd chlnh xac khi gia cdng. C6u 
t o cua cdc loai luy- net xem muc 8.3 



Hinh 8.8 Mui tdm 


8.6. CAC PHUONG PHAP GIA CONG TREN 
MAY TIEN 

8.6.1. Gia cdng mat tru ngoai 

Khi tidn mat tru ngoai co the thuc hidn cac 
budc c5t theo ldp (Hinh 8.9a), c&t tiing doan (Hinh 
8.9b), va ciit ph6i hop, nghla la xen ke cat tiing 
lop vdi c&t tiing doan (Hinh 8.9c). 

Phuong phdp c£t trdn chi phu hop khi tidn thd 
mat tru ngoai. Khi tidn tinh cd the phai (hay ddi 
vi phu thudc vAo each ghi kich thude, vide chon 
chu^n va do chinh xdc ydu c6u. 

8.6.2. Gia cong mat tru trong 



Hinh 8.9 Phuong phdp cat khi tiin 
mdt tru ngoai 


Gia cdng mat tru trong (hay 16) trdn may tien cung thuc hidn tuong tu nhu gia 
c6ng mat tru ngoAi nhung do bi han ch6 v6 kfch thudc gia cdng ndn do cifng viing 
thudng th6p hon. Vi vay chi phu hop vdi gia cdng cac Id phi tieu chu6n, 16 to va 
ng&n, 16 ren hoac due sin. 

Khi tidn 16 ndn sd dung dao tidn trong cd goc sau (a) ldn va thudng ga dao cao 
hon tdm cua chi ti6t, nh&m muc dich tSng goc sau khi cat, han che sir co sat giGa 
mat sau cua dao va bd mat da gia cdng. 
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Hinh 8.10 So do g;. khi tien 16 

Khi ti&n 16 ta co the thtfc hien tren rru-j tien (Hinh 8.10a) vdi chi tiet nho, 16 
ng&n hinh tru hoac c6n. D6i vdi cac chi tiet dang hgp, tien 16 thtfdng dir<?c thirc hien 
tren may doa (Hinh 8.10b,c,d). 

8.6.3. Gia cong b€ mat c6n 

Khi gia cong be mat con ta co the thtfc hi6n b&ng mot trong 3 phirdng phdp sau : 

1) Sir dung dao rdng ban (Hinh 8.11a). Dao ti£n loai nay co ph4n ltrcfi c&t dai 
htfn phan con. chi tien dao hvrdng kinh (ti6n dao ngang). 

2) Xoay b&n dao mbt goc r6i ti6n dao b&ng tay (Hinh 8.11b) chi sd dung khi 
chi6u daWphan con nho. 

3) Ddnh 16ch u d$ng (Hinh 8.11c) chi khi goc c6n nho (*s 8°) va d6 dai phan 
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Chmmg 9 

GIA CONG TREN MAY PHAY 


9.1. KHAl MEM CHUNG VE PHAY 


Phay la phuang phap gia cdng 
kim lo ai sii dung dao cat co nhieu 
luai cdt. Chuyen dpng chinh la 
chuyen dong quay trdn cua dao, 
chuyen d6ng chay dao lh chuyen 
dong thang theo cdc phucfng 
ngang, doc, va th&ng ddng do 
ban may thuc hibn. 

T 6c do cdt khi phay dupe tinh 
theo cdng thhc : Hinh 9.1 So do cat khi phay 

V = [m/phut], 

Trong do : D - dudng klnh cua dao phay [mm] 

n - s6 vong quay cua dao [vong/phut]. 

"Luang chay dao khi phay dupe xac dinh bang mpt trong 3 yeu t6: 

- Lupng chay dao rang (Sz) la lupng dich chuyen cua chi tiet trong thPi gian mpt 
rang (1 luPi cat) cua dao. phay £n vao kim loai, dan vi Id mm/rang. 

- Lupng chay dao vong la lupng dich chuyen cua chi tiet khi dao phay quay dupe 
mot vong, ky hieu la Sv vd co dan vi la mm/vdng. 

- Lupng chay dao phut la lupng dich chuyen cua chi tidt sau thai gian mot phut, 
ky hidu la Sm va dan vi la mm/phut. 

Nhu vay m6i quan he giufa cac loai lupng chay dao tren nhu sau : 



Sm = Sv.n = Sz.Z.n [mm/phut]. 
Trong do : Z - so rdng (s6 luai cat) cua dao phay. 

n - so vong quay cua dao sau mot phut. 


Khi phay co the thuc hien 
theo 2 phuang phap : 

- Phay thufin la khi huPng 
tinh tien cua phoi trung chieu 
quay cua dao (hinh 9.2a). 

- Phay nghich la khi hudng 
chuyen dpng cua ph6i ngupi; 
chidu quay, cua dao (hinh 



9.2b). 


Hinh 9.2 Phuang phap phay 


a) Phay thu&n ; b) Phay nghich 
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Khi phay thuan, chieu day cua phan cfit thay d6i th aj^den khong. Dao phay 
tao nfin ldc ep phoi xuong ban may. Khong gay hien tddng trddt khi fin dao nen do 
bong be mat tot hdn phay nghich. Sd va dfip gida dao vfi chi tiet ldn. Phu hdp vdi 
gia cong tinh. Khi phay nghich qua trinh cfit ft bi va dfip, may va dao it bi hong hdn, 
phu hdp vdi phay th6. 


9.2. DAO PHAY 

Khac vdi dao tien, dao phay co rat 
nhieu lddi cat, cac lddi cfit nay co th<l 
che tao lifin vdi thfin dao, co the dddc 
che tao rieng goi la rfing chap. Lddi 
cfit dddc bo tri trfin mfit tru, mfit dfiu 
hofic ca mfit tru vfi mat dfiu. 'Ffry theo 
hinh dang, vi tri lddi cfit vfi cfiu tao, 
dao phay dddc chia thfinh cac loai 
sau : 

- Dao phay mfit tru la loai dao mfi 
lddi cat dddc bo tri tr&n mfit tru cua 
dao (hinh 9.3). Co hai loai dao phay 
mat tru la dao phay rfing thang va dao 
phay rang nghifing. Dao phay rfing 
thang lfi dao phay co phddng cua lddi 
cat chinh song song vdi trpc dao. Dao 
phay rang nghieng co lddi c&t chinh 
tao vdi true dao mpt goc nhat dinh. 



Hinh 9.3 Dao phay mat tru 



Hinh 9.4 Dao phay mat dau r&ng h£n 



- Dao phay mfit ddu lfi dao co cac lirdi c&t dddc b6 


tri tren mfit dau cua dao. Dao phay mfit dim co the lfi 
rfing lien (hinh 9.4) va rfing chfip 
(hinh 9.5). 

- Dao phay ngon co the co tCr 2 din 8 lddi cfit 
(hinh 9.6) 




Hinh 9.5 Dao phay mat dau 
rang chap 


Hinh 9-6 Dao phay ngon 
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/ 

Hinh 9.7 Dao phay dia 



Hinh 9.8 Dao phay gdc 



Hinh 9.9 Dao phay dinh hinh Hinh 9.10 Dao phay rank then 

- Dao phay dia (hinh 9.7) 

- Dao phay goc (hinh 9.8) 

Ngoai ra con co cac loai dao phay dinh 

hinh (hinh 9.9), dao phay ranh then (hinh 

9.10) , dao phay lan rang m6 dun (hinh 

9.11) dung de gia cflng banh rang. 

Cac loai dao phay n§n co goc sau a tCf 

10 d£n 20° va goc cat tCf 60 d£n 90°. Khi 
phay cac v&t liSu m£m n6n chon goc a ldn 
va goc cat 6 nho hon. 



9.3. MAY PHAY Hinh 9.11 Dao phay lan rang 

May phay co nhieu chung loai khac 
nhau va dune chia thanh 3 nhom co ban. 

1 - May phay van ndng la loai may phay co the gia cong dune nhi^u dang b(? 
mat May phay van ndng co hai loai la may phay van nang nam va mdy phay van nang 
dung. May ph^y van nang n&m co true gd dao nam ngang (hinh 9.12a), thitong sur dung 
cac loai dao phay mat tru, dao phay dia.v.v. May phay dirng (hinh 9.12b) co true ga dao 
thang dung sU dung cac loai dao nhu dao phay mat ddu, dao phay ngbnv.v. True dao cua 
loai may nay co the quay mpt goc ±45° so vdi phuong tMng dung. 

2 - May phay giudng (hay may phay m&t ph&ng) la loai mdy chu you de gia c6ng 
ede m&t phdng ldn (chi ti4t ldn). Tr§n mdy co the co tir 2 den 4 ddu gd dao. Khi 


169 





Hinh 9.12 May phay van nang 
a) Mdy phay van n&ng n&m ; b) May phay van nang ditng 

lam viec ban may chi co chuyen ddng ngang trdn mot mpt phang. Dao co the dibu 
chinh d nhiPu vi tri (toa dd) khac nhau. 

3 - May phay chuyen dung chi co the gia cong dupe mot so loai be mat nhdt dinh 
nhu may phay banh rang, may phay ren.v.v. 

9.4. KHA NANG CONG NGHE CUA PHAY 

Phay co the gia cong dupe nhiPu dang bp m$t khac nhau, tuy nhidn dudi day ta 
chi nghien curu ky 2 loai bP mat la mSt ph&ng va then hoa. Ridng phay banh ring 
se dupe nghidn curu trong chUPng sau (chuung gia cong banh rang). 

Cac mat phang gia c6ng dupe tren mdy phay la cac mat phang nam ngang, mat 
phang thang dung va mat phang nghieng. Khi gia c6ng cac loai mat phang nay co 
the sir dung dao phay hinh tru, dao phay m$t dlu, dao phay ngon hoac dao phay 
dia. Trong san xu£t loat ldn, dao phay mat d£u dupe sir dung nhieu hPn dao phay 
hinh tru vi cac nguyen nhan chinh sau day : 

- Cho phep sir dung dao co dudng kinh ldn, cat dupe m&t phang co chidu rong 
ldn ndn n&ng sudt cao. 

- True g& dao khdng can dai nfen dp cimg vtfng cua true dao tot hPn, cho phep 
nang cao chd dp cdt. 

- Nhieu ludi cat cung tiep xuc vdi phoi ndn qu& trinh cat dupe em hPn. 

- Cho phep sir dung nhi£u dao de gia edng nhidu be m&t cung mdt luc. 

- De che tao cac loai dao r&ng chap. 

- Mai dao de dang hefn. 
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Cae be m£t ranh hoac bac nho thtfcfng dung dao phay dia hoac dao phay ngon 
de gia cdng (Hinh 9.13). 

Ranh then va true then ho a thtfcfng doi hoi d$ chinh xhc gia cdng kha cao nhlm 
dam bao dtfdc tinh ch£t lap ghep cua m6i ghep then hofic then hoa. 



I I ink 9.14 Phay rank then 


a) Sii dung dao phay dia 


b) Sit dung dao phay ngon 


Tuy theo dang then ma ranh then co the ducfc gia cong 
bang dao phay dia 3 mat (Hinh 9.14a) hoac sii dung dao phay 
ngon (Hinh 9.14b). 

Khi phay true then hoa co the sii dung loai dao phay dia 
3 mat bang each phay 2 mat b&n bang 2 dao phay dia, sau 
do dung m6t dao phay phan mat tru then hoa. True then hoa 
cung thudng dune gia cong bang dao phay dinh hinh (Hinh 
9.15). ’• 

9.5. TRANG BI CONG NGHE CUA MAY PHAY (DAU 
PHAN D0) 

Ddu phan dp la m6t loai trang bi cong nghe di kem vdi 
may phay van n&ng. B du phan dp sue dung khi phay banh rSng, 
true co nhieu ranh.v.v. Thtfc cMt nhipm vu cua ddu phdn dp 
la tao didu kipn di chia tMnh cac phSn dPu nhau tren bP m&t 
tru cua phot. 



Hinh 9.15 Phay then 
hoa bhng dao 
d\nh hinh 


Hinh 9.16 
So do nguyen ly 
dau phdn d$ 



Nguyen ly va cPu tao cua ddu phan dp dupe mo ta trPn hinh 9.16. Khi sd dung, 
dau phAn dp dupe dpt trfen bPn may vP chi tiPt (phPi) dupe ga vao true (4) cua ddu 
phan do. Cap banh vit-true vit (2) co ty so truyen : 

K _ J_ , _ 1 1 1 

1 “ Z' “ 40 ' C 1 ” 60 ’ 90 ’ 120' 


Trong do : - K - so ddu m6i cua true vit (K = 1). 

Z - s6 rSng cua banh vit. 

Z 

So nghich dao cua ty so truyen cap banh vit- true vit : N = — dupe goi la dpc 

tinh cua dfiu phan do. Nhu vpy la vPi cac ty so truyen n§u tren thi dpc tinh cua dau 
phan dp se la 40 ; 60 ; 90 hope 120. Thong thudng dau pMn dp dupe qhe tao co 
dpc tinh N = 40. 

Nfhi ta quay tay quay (1) mpt goc nPo do, tay quay dupe n6i vdi true 16ng qua 
tam dla (3) va banh rang (Z 6 ), thi cap banh rang Pn khdp (Z p Z 2 ) co ty s6 truyPn 
bang 1 se truyPn chuyen dPng sang cap true vit-banh vit (2) va lam cho true chinh 
cua dPu phan dp (4) se quay di mpt goc nhat dinh. Goc quay cua true (4) phu thupc 
who dpc tinh cua dau pMn dp. Vi du khi ta quay tay quay (1) mpt vong thi true (4) 

se quay dupe ^ vong. TrUdng hpp tdng quat ta co : 


n 



A 


a 4 a.m 
, - = A + — 
b b.m 


Trong dp : n - so vong quay cua tay quay. 

N - Dpc tinh cua dau ph&n dp (N = 40). 

Z () - S6 rSng hope s6 phPn d6u nhau can phan chia trpn mpt ph6i. 

A - S6 nguyen s6 vong quay cua tay quay (Tay quay quay du vong). 

a N 

— - s6 ph&n s6 khdng chia h6t cua ™. 
b 
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m - so nguyen 16 tu chon sao cho tich b.m bang s6 16 tren dudng tron dong t&m 
tren mSt dia (3). 

Dla (3) goi 16 dia phan dp, tr6n ca hai mSt cfta dia co rat nhi6u vong tron dong 
thm. Tren cac dudng tron d6ng tfim do, ngudi ta da khoan san cac 16 each deu nhau. 
So 16 tren cac vong tron thudng la : 15, 16, 17, 18, 19, 20, 21, 23, 27, 30, 34, 37, 39, 
41, 43, 46, 47, 49, 51, 53, 54, 57, 59, 62, 66. 

VI du : Sfr dung ddu pMn dd co N = 40 de gia edng banh rSng co Z 0 = 22. Ta 
phai tinh so vong quay cua tay quay de banh rSng quay ^ vong (the la dich chuyen 
1 rang). 

N_ _ 40 18 18.3 54 

n " Z o ~ 22 “ 1 + 22 - 1 + 22.3 1 + 66 

Nhu vdy la sau khj gia cong xong ranh thU nhdt cua banh rang ta phai quay tay 

quay mdt vong va 54 khoang 16 tren vong tron co 66 16 de gia cong ranh tiep theo. 

Cuf nhu vay cho den khi gia c6ng xong 22 ranh. 

Truong hop ndu trdn the la khi ta chon dupe s6 m thoa man b.m bang s6 16 tren 
dudng tron nao do cua dia ph&n dp, dupe goi la phdn dp true ti6p hay phdn do don 
gian. 

Truong hpp dieu kien tren khong the thoa man the la khong tim dupe m de b.m 
b&ng s6 16 da cho trdn dia thi ta phai thuc hien phhn dp vi sai. Khi thuc hien ph&n 
do vi sai can phai sh dung cap banh rang thay th6 (Z 7 ) va (Z 9 ). Cac c$p. banh r&ng 
thay the dupe ch6 tao s§n kem theo d6u phan do va co s6 r&ng khac nhau de co 
the tao dupe cac ty s6 truyen khac nhau giha banh (Z 7 ) va (Z 9 ). 

Vi khdng chon dhpc m hpp ly nen ta phai chon Z c nao do gin nhit vhi Z o (la 
so rang cin gia cong), sao cho Z c thoa man dieu kien ph&n dp don gian. Khi thuc 
hien phfin d6 theo Z c vha chon thi thuc t6 true se quay m6t goc co sai so so vdi ydu 
cau. De bu lai sai s6 do ta phai tinh ty s6 truy6n giUa cac banh rang thay th6 Z 7 va 

Z 3 

Z 9 de thong qua c&p banh rSng nay cung nhu qua epp banh rang — = 1 va 

z 4 

Z 5 

— = 1 thi dia phan dd (3) se quay ngupc chieu hoSc cung chieu vdi chieu quay cua 

tay quay nham triet tieu sai s6 giura Z c va Z G . Khi dia pMn dd quay se lam tay quay 
cung quay theo va do do true mang phoi cung quay theo mot goc ndo do de bu vao 
sai s6 noi trdm 

Ty so thay th6 (i^) dupe tinh theo c6ng there sau : 

Zi N(Z C - Z o) 
lrr Z 9 z c 

Trudng hpp i TT la so dupng thi phai thay th6 sao cho Z 7 vaZ 9 co cung chieu quay. 
Truong hpp ngupc lai thi phai lap sao cho Z 7 va Z 9 quay ngupc chieu nhau. 
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Chirong 10 

GIA CONG LO (KHOAN, KHOET, DOA) 


10.1. TINH CHAT CHUNG CUA KHOAN, KHOET, DOA 

Khoan, khoet, doa dlu la phudng phap gia cong 16. Tuy theo hinh dang, kich 
thudc 16, tinh chat vat lieu gia c6ng va chat lifting yeu cau ma ta chon mot, hai hay 
ca 3 phucfng phdp neu tren de gia c6ng m6t 16. Vi du co 16 chi cdn khoan, co 16 
khoan xong roi khoet nhung co 16 khoan xong r6i khoet v6 doa. Tuy khoan, khoet, 
doa co the dat do chinh xac khac nhau nhung chung deu co chung cac chuyen ddng 
sau dfiy : 

- Chuyen d6ng chinh la chuyen ddng quay tron cua dao (dung cu c4t). 

- Chuyen d6ng chay dao 16 chuyen dOng doc true mang dao. 

- Tdc dO cat dupe tinh : 

jr.D.n r , , , n 
[m/phut]. 


v = 


1000 


Trong do : D - during kinh cua mui khoan, doa, khoet. 

n - so vong quay sau mot phut. 

- Ltfdng chay dao sau mpt vong quay dupe tinh : 

S Q = S z .Z [mm/vong] 


Trong do : S z - luting chay dao cua m6t 

ludi c6t cua dao. 

z - so lirdi c6t cua dao. 

- Chieu sfiu cat khi khoan (ph6i chua co 

16) dupe tinh (Hinh 10.1a) 

D r n 
. t = — [mm] 

Khi phdi da co 16 vdi dudng kinh d thi chieu 
s6u cat dupe tinh : 

D - d r , 
t = —„— [mm]. 




b) 


Hinh 10.1 Che dd cat 

a) Khi khoan 

b) Khi khoet 


10.2. KHA NANG CONG NGHE CUA KHOAN 

Khoan thudng sir dung de gia c6ng 16 tren cac phoi dac (phoi chua co 16 tur trude). 
Khi khoan thudng sir dung dao la mui khoan rudt ga (hinh 10.2). 

Khoan co the gia c6ng cac 16 co dudng kinh td 0,1 den 80 mm, pho bifm nhat la 
cac 16 co dudng kinh til 35 mm trd xuong. Vdi cac 16 ldn hdn thi doi hqi may co 
edng suit tit ldn, cAc 16 be qua thi mui khoan khong dam bao d6 cufng ^kfng. 
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Hinh 10.2 Cdu tao mui khoan rufyt g'a 

B6i v6i 16 co dudng klnh ldn n§n khoan trUdc 16 nho r6i khoan thanh nhieu kin 
de gidm chi6u s&u c&t khi khoan. 

Khi khoan cac 16 16n vd s&u nen dung phucfng an chi tiet quay d6ng thcfi sft dung 
cac loai mui khoan nong sung (Hinh 10.3a) hoSc mui khoan s§u (Hinh 10.3b). 



Hinh 10.3 Cdc loai mui khoan chuy&n dung 


D6 chinh xac gia c6ng khoan noi chung la tMp 
chi dat cdp chinh xac 12 + 13 va Ra - 3,2 -5- 12,5 
/i-m. Boi vdi cac 16 co y6u cfiu d6 chinh xac cao 
thi khoan chi Id budc gia c6ng thb, 

Nguyen nhdn dat d6 chinh xdc thap khi khoan 
la do ket cdu cua mui khoan chua hop ly, khi ch6 
tao mui khoan hay co cdc sai s6 nhu: d$ dong tam 
gitfa phdn cdt va phdn chuoi, do khi mai 2 phdn 
cat cua mui khoan khdng deu.v.v. 

May khoan khbng da dang nhu mdy tien hoac 
may phay. Chu yeu co mdy loai sau ddy : 

1 - May khoan ban la loai may ddn gian nhdt, 
kich thudc nho, thudng d$t tr§n cac ban ngupi, 16 
khoan ldn nhdt Id i2 mm (Hinh 10.4). 



Hinh 10.4 May khoan ban 
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2 - Mdy khoan dung la loai may khoan co true chlnh chi chuyln dOng doc true 
cua no. Co the gia edng cac 16 co dudng klnh «£ 50mm (Hinh 10.5). 

3 - May khoan edn la may md true dao ngodi kha nang dich chuyen doc true con 
co th6 dich chuyen ldn xu6ng, ra vao vd xoay quay tMn may. Vdi ede chuyen d$ng 
ndu trdn cua true mang dao ndn co the khoan dude 16 tren bat ky tpa do nao. Phu 
hdp de gia c6ng cac chi ti6t ldn, c6ng k6nh (hlnh 10.6). 



Hinh 10.5 Hinh 10.6 


May khoan diing May khoan c&n 

4 - Mdy khoan nhieu true Id mdy co kha nang khoan dong thdi nhi6u 16 nhd mpt 
ddu dao co gd nhi4u mui khoan. Loai may ndy phu hdp trong san xuat hang loat. 

5 - Mdy khoan sdu la loai may chuyen dung, co true chinh ndm ngang dung de 
gia c6ng ede 16 co chieu sdu ldn. 

10.3. KHA NANG CONG NGHE CUA KHOET 

Khoet nhdm muc dich ndng cao dO chinh xac cua 16 sau khi khoan. Khoet co the 
dat dd chinh xdc cdp 9 d6n 12 va dp bong dat Ra = 1,6 d6n 12,5 fim. khoet co the 
chi 16 nguyen c6ng trung gian cho doa. 

Dao khoet thudng co nhiOu ludi cat hdn mui khoan tuy nhi§n d6i vdi ede trudng 
hdp gia cong 16 co dudng kinh ldn co the sii dung loai dao co 1 ho$c 2 ludi efit dude 
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Hinh 10.7 M6t s6 loai dao khoet 


g&n vao true hodc d6u dao (hhu Hinh 10.7b,c). 
DSc bi§t la stf dung khi gia cbng pha cac 16 ldn 
due sau ho$c ren, dfip. Tren hinh 10.7 n6u l6n 
m&t s6 loai dao khoet, tuy theo muc dich ma chon 
loai dao thich hop. 

10.4. KHA NANG CONG NGHE CUA DOA 

Doa la nguyOn c6ng gia c6ng tinh cac 16 da 
dupe khoan ho$c khoet. DO chlnh xhc c6 the dat 
tCf c4p 7 d6n 9, dO bong co the dat duoc Ra = 1,6 
d6n 6,3 ^m. Vdi dao co cMt luong t6t, ch6 dO 
cat hop ly, doa co the dat c£p 6 va Ra = 0,63um. 

Khi doa co the thuc hi$n b&ng doa cuong buc 
hoac doa tuy d6ng. 

Doa cudnghifd la khi dao doa duoc Mp cung 
vdo true m&y.jPhuong phap nay co hidn tuong lay 



a) b) 
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r6ng 16, nguy§n nhan la do tam cua true dao va true chlnh cua may co d0 dao, do 
dao mai khong t6t, do leo dao xu£t hi&n d m6t s6 ludi cdt, do vat li£u d thanh 16 
gia edng khdng d6ng deu. 

Doa tuy d0ng la dao dime n6i lac lu vdi true may, nen loai trOf dime sai s6 gitifa 
tam true may va true dao (Hlnh 10.8a,b). Be khac phuc hien ttftfng dao bi mon do 
mai nhieu lan co the sef dung loai dao doa tuy dong co kha nang dieu chinh kich 
thude dudng klnh (Hlnh 10.8c). 



Hlnh 10.9 M6t s6 loai dao doa 



Hinh 10.10 May doa ndm ngang 


178 







Tren, hlnh 10.9 gidi tbi&U mOt s6 dao do a thong dung. Tuy theo y£u cAu chAt 
lu<Jng va kich thudc ma chpn dao hdp ly. Dao doa thudng co nhieu lirdi cat, cac ltfdi 
cAt song song ho§c nghiAng vdi true dao mdt goc rAt be. 

Hlnh 10.10 gidi thidu loai mAy doa nAm ngang. Thuc tA tr£n mAy nAy ta co thl 
th^c hidn cAc edng vide gia c6ng khAc nhu khoan, khoet. DAy la loai may rAt thdng 
dung trong cAc nhA mAy vA xtfdng cd khi. 
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Chuxmg 11 

GIA CONG TREN MXY BXO VX XOC 

11.1. TINH CHAT CHUNG CUA BAO VA XOC 

BAo vA xoc la hai phuong phap gia c6ng kim loai co cac chuyen ding gAn giing 
nhau trong qua trinh cat. 

B6i vcfi bao, chuyen dqng chlnh la chuyen d<?ng thing, tinh tien khii h6i gim mOt 
hAnh trinh co tai vA m6t hAnh trinh khdng tai. Chuyen dong nay co the do dao ho$c 
ban mAy mang chi tiet thuc hi&n. Chuyen dOng nay thtrdng co phuong nAm ngang. 
(Hinh 11.1). 

Xoc la trudng hop d$c biAt cua bao co chuyen ding chlnh do dao thi/c hiin theo 
phuong thAng dcmg con chuyen dong chay dao do chi tiit thuc hi&n. 

Do chuyen d6ng cAt thuc hiAn theo hai phuong khAc nhau nen tinh nAng vA kha 
nang cong nghe cung khAc nhau. Nhln chung nAng suit cua ca hai phuong phap nay 
d4u thip vi cac ly do sau : 

- SOr dung dao chi co m6t luoi cAt. 

- T6n thdi gian cho hAnh trinh chay khong tai. 

- T6c d§ cAt bi han che do qua trinh chuyen d6ng khd hii. Khi thay d6i chieu 
quay doi hoi m6 men quan tinh ldn. 



Hinh II.I So dd c&t cua bao Hinh 11,2 Co cdu Cu-lit 


Bi biin chuyen d6ng quay cua m6 to thAnh chuyen dbng thAng cua dAu dao bAo 
cAn thong qua mOt h£ co cAu cullt (Hinh 11.2). Tic d0 chuyin d$ng thAng khd h6i 
dupe xAc dinh nhu sau : 

_ r 2.L.z 

vt = iooo [m/phut] 

v L.z.360 

Vc = ^looo [m/phut] 
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L.z.360 r 

= Alroo [m/phutl 


tong do : 

Vt - tdc d6 trung binh cua hanh trinh kep. 

Vc - toe dO trung binh cua hanh trinh cs£t. 

Vo - toe dO trung binh cua hanh trinh chay khOng. 

L - dO dai chuyen dOng tMng eda co cOu Culft [mm], 
z - tdng so hdnh trinh kep sau mOt phut. 
a - goc gidi han vi.tri cua c a cdu cullt, dupe tinh : 
a = 360 — /?. 

d dOy /? dupe xac dinh nhu sau : 



R - chiOu dai canh tay don cua oo cdu culft. 


11.2. KHA NANG CONG 
NGHE CUA BAO VA XOC 


Bao chu yeu de gia cOng cac 
mat phang, ngoai ra con co the gia 
c6ng cac bO m&t dinh hinh co 
dudng sinh thSng (Hinh 11.3). 

Bao co thl dat dp chfnh xdc t6i 
da 10 cdp 8 dOn cdp 7 vO dp bong 
dat la Ra = 2,5 jum. 

Xoc chu yOu d^ gia cOng ede b4 
mfit tong, cac ranh then ton 6ng, 
ton banh rang.v.v. 



Hinh 11.3 Cac mat dinh hinh co dudng sinh thdng 


11.3. DAO BAO VA DAO XOC 

Cac thdng so hinh hoc cua dao bao va dao xoc nhln chung r£t giOng d dao tipn. 
Tuy theo vi tri cua ludi c&t, dao bao cung dupe chia thanh dao bOo phai, dao bao 
trdi. Dao xoc co khac hon chut ft vi dao xoc dupe ga song song vdi true chfnh theo : 
phuong thang dumg. 

Cac loai dao bao va xoc dupe mO ta ton hinh 11.4 tong do gOm mpt s6 loai dao 
phu thupc vao bi§n phap cOng nghO vO tfnh chdt edng vipc nhu dao bao luPi cat 
cong (Hinh 11.4a) ; dao gia cOng b4 mpt thang dumg (H.11.4b) ; dao gia cOng bO 
mpt nghiOng (H.11.4c) ; dao gia cong ranh (H.11.4d) ; dao gia cOng tinh (H.11.4e) ; 
dao xoc (H.11.4f). 

Nhin chung ve ket cdu, cac loai dao bao va xoc dcfn gian, chO tao de dang, gia 
thOnh khOng cao. 
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Hinh 11.4 Cac loai dao bao va dao xqc 

11.4. may bAo vA 
MAY XOC 

Tuy theo nhumg d$c 
tnmg v4 c6ng nghd vd 
klch therdc cua may, may 
bao deroc chia thanh 
nhom may bao ngang, 
nhom may bao gierdng, 
may bao derng (mdy xoc) 
va nhom may bao chuydn 
dung. Trong m6i nhom 
tren lai co nhieu kieu may 
vdi Inch therdc va cac 
thong so ky thudt khac 

r ^ iaU ' Hinh 11.5 May bao ngang 

Mdy bao ngang (Hinh 

11.5) co chuyen dong chlnh la chuyen dqng cua ddu bao. Loai may ndy thudng co 
chidu dai hanh trinh ldn nhdt cua ddu bao Id 650 mm, nen chu yeu gia cong cac chi 
tiet nho vd trung binh. Mdy bao ngang thudng sir dung co cdu culit de bidn chuyen 
dbng quay cua mb to thanh chuyen d$ng thang cua ddu bdo. Chuyen dong chay dao 
do ban may there hidn vd Id chuyen dqng gian doan nhd co cau coc trong may. 

May bao giudng dung de gia cbhg cac chi tidt ldn, co the ddn 12 met. Chuyen 
dOng chinh la do ban may there hidn. Chuyln dong chay dao do ddu dao there hien 
gidn doan. Mdy bdo gierdng co the co tii 2 ddn 4 ddu gd dao. (Hinh 11.6) 
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11.5. DAC DIEM VA KHA NANG CONG NGHE CUA CHUOT 

Xet ve cac chuyen ddng trong qua trlnh c£t cua chuot thi tuong tu nhu bao va 
xoc, tuy nhidn trong mdt s6 tru’dng help chuyen dong chay dao la chuyen ddng xoay 
tron va dude thuc Men ddng thdi vdi chuyen ddng chxnh. 

Didu khdc bidt ldn nh^t cua chu6t so vdi bao va xoc Id kdt c£u cua dao chudt. 
Dao chudt co rdt nhieu ludi ci!t. Trdn mOt dao co thl co mdt s6 ludi cat de gia cdng 
thd (phin c trdn Hinh 11.7) vd phin ludi cat de thuc hi§n gia cdng tinh va sda dung 
(phan d tren Hinh 11.7). 

So d6 cat khi chudt du<?c mb ta trdn hinh 11.8. 


y 
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Hinh 11.7 C&u tao dao chudt 
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Chuit co the gia cing m$t phing ngoai (Hlnh 11.9) cac 16 tron, 16 co ranh thAng 
hoac ranh xo&n, 16 then, 16 then hoa va cac dang 16 dinh hlnh khac (hinh 11.10), 

Nhitng Uu diem cua phuong phdp chuot la : 

- B6 chlnh x&c co the dat cip 7, di bong bi m$t dat Ra = 0,6 -5- 0,8>«m, chat 
luting be m$t gia cing tit vi v$n tic cit nho, biin dang deo khing ldn. 

- Ndng suit cat cao vi s6 lutdi cit nhiiu. 

- MOt lin cfit co the vuta la gia cdng th6 vita la gia cdng tinh. 

- C6 the gia cdng ducfc nhiiu dang 16 khac nhau. 

- Co the gia c6ng duroc cac 16 co during kinh din 320mm, then hoa co during 
kinh din 420mm, chiiu ring cua rfinh din 100mm, chiiu dii cua 16 din 10 000mm. 

NhitOc diem cua chuot: 

- Dao chuot kho chi tao, dit tiin. 

- Chi gia cing duTdc cac 16 thing suit, thing vi co ditdng kinh khing thay ddi. 

- Dii hoi may phai co cdng suit ldn vl lure chuit ldn. 

- Chuit khong site duftrc cic sai lich vi vi tri tuTcfng quan. 

- Khi chuot cac 16 co chiiu diy thanh 16 khing ding diu thi 16 de bi biin dang 
(Hinh 11.11). 



Hinh 11.10 Cdc dang 16 co thi chuit 



Hinh 11.11 Cdc dang biin dang do thanh 16 khing diu 
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Chirong 12 

GIA CONG TREN MAY MXl 


12.1. TINH CHAT CHUNG CUA MAl 

Ve nguydn ly, mii co tinh chit tuong tu gidng phay, chi khfic nhau v6 ldch thudc 
va so lupng ludi cit 3 dao phay vi da mii. 06 mii la loai dao co vd s6 ludi cit vi 
m6i hat mai la mOt ludi cit mi h#t mii thl rit bi, klch thudc (dp Idn) cua hat mii 
trong khoang 0,003 din 3mm. Cic hit mii co hlnh dang khic nhau, phin b6 lpn 
xon nhd chit dinh kit cua di mii (Hinh 12.1). 

Ban chit cua qua trinh mii li sp cp sit ti vi bi mit v$t rin bing nhfing hat mai 
co vin tic cao. Mai c6 thi gia cdng 
dupe cac vit lipu rit ciing nhtfng lai 
khbng phu hpp khi gia cing vit li^u 
qua mim. Tic di cit khi mii ldn hcfn 
rat nhieu so vii phay, ci the dat tCr 10 
din 80m/s. 

Mai la nguyin cong gia cong tinh, 
mii thi co the dat cip chinh xic 9 vi 
di bong bi mat Ra = 0,2 -s- l,6^m. 

Mai tinh mong (sieu tinh) co the dat 
cip chinh xic 3 din 4 vi Ra - 0,025 
-j- 0,4«m. 

12.2. CAC PHUONG PHAP MAI 

Mai co the gia cong dupe nhiiu dang bi mit khac nhau nhu mit phing, mit tru 
trong, mgt tru ngoii, cac mit edn, cic bi mit dinh hlnh .v.'v, Tuy theo hlnh dang bi 
mat gia cong ma ta chia thinh cic phuong phip mii sau : 

- Mai mat tru ngoai. 

- Mai mat tru trong. 

- Mai mit ph&ng. 

- Mii bi mit dinh hlnh. 

12.2.1 Mii mit tru ngoai 

Khi mii mit tru ngoai ta co the thuc hiin bing mpt trong hai phucfng phip la 
mai co tim vi mii khong tim. 

a) Mai co tim 

Mai co tim la chi tiet dupe gi vio hai 16 tim hoic mpt diu vio mim cip vi 
mdt diu vio mui ch6ng tim. Mii co tim gia cdng dupe true trdn, true bic, bi mit 
edn, ranh trdn cac mit tru ngoii, goc lupn. 



Hinh 12.1 Hinh dg,ng vh bu lien kfo 
cua hat nidi 
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Khi mdi co tdm, chi tilt vd dd quay ngU£c chilu nhau, Tic d| quay cua dd rdt 
ldn glp khoang 100 ldn so vdi tic d| cua chi tilt. 

Mdi co tdin thudng thuc hi|n chay dao doc (Hinh 12.2a), chieu sdu cdt thudng 
rlt be tU 0,005 din 0,2mm. Muln co chilu sdu cdt dude ldn hdn thi dd mdi edn dude 
vat c6n m|t phdn vdi goc edn a = 2 -s- 3°. 

D6i vdi true ngdn cd dudng klnh ldn thi n§n thuc hiln chay dao rtgang (Hinh 
12.2b), Phudng phdp nay doi hoi d$ curng vang cua chi tilt tit, chilu r|ng cua da 
ldn vd d$c bi|t Id phai sda da thdt chinh xdc. Phudng phdp chay'dao ngang con sur 
dung khi mdi bl mdt dinh hinh tron xoay, 

Khi gia edng mfit dlu vd m$t tru ngoai cua true bde bdng mdt dd con co thi thuc 
hiln fin dao xiln. Trong trudng hdp ndy ta thdy tic d| c&t d ede dilm tilp xuc giUa 
dd va chi tilt khdng dlu nhau, do do da mon khong dlu vi vdy m$t tru di bi edn 
vd m$t dlu khdng dude thdng goc vdi m$t tru. 

Trudng hdp khi mdi mdt tru ngoai edn thi co the gd chi tilt hodc dd mdi nhu 
hinh 12.3. 



Hinh 12.3 Cdch ti£n dao khi mai m&t edn 


b) Mdi khdng tdm. 

Mdi khdng tdm Id suf dung bl mdt dang gia edng de 1dm chuln dinh vi cho chi 
tilt gia edng. 

Sd dd cua mdi khdng tdm dude md ta tren hinh 12.4, trong dd chi tilt (1) dude 
ddt giUa hai dd mdi (3) vd (4). Dd mai (3) lam nhilm vu bdnh ddn va truyen chuyen 
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Hinh 12.4 So dd mai khdng t&m 


dOng cho chi tiet. Dd mai (4) co dudng kinh gdp ddi da ddn va co t6c dd quay ldn 
hdn 100 ldn ao vdi da d&n. Chi tiit (1) con dude dd rihd thanh dd (2). Thanh dd (2) 
lu6n gitf cho chi ti6t co tdm cao hdn tdm cua hai da mai m6t khoang la 
h = V16 - d (trong do d Id dudng kinh cua chi ti4t) nhung h khdng dude phep 
vUdt qua 10 4 15mm. Thanh d&n thudng dude vdt d6 tao diiu ki&n cho chi tiit dude 
dp sdt v&o banh dfin. Khi mai khdng t&m, chi tiit thuc hidn chuyen dOng doc tu ddng 
nhd gdc nghidng gitfa true bdnh d&n vd true chi tidt. Goc n&y co gid tri la 
a = 1 4 6°. De tidp xuc gitia dd ddn va chi tidt du<?c tdt hdn, b&nh din thudng co 
dang hypecbdldit. 

D$c diem cua phudng phdp m&i khdng tdm la : 

- Giam dude thdi gian php (thdi gian gd d$t) vd thdi gian gia edng chu&n. 

- De tut ddng hod qud trlnh edng nghd 

- Dd ciing vttng gd d&t cao hdn mai co tdm 

- Chu ydu de gia edng true trdn. 


12.2.2. M&i m&t trii trong 


Khi mai m&t tru trong thi dudng kinh cua da m&i phai nho hdn dudng kinh cua 16 m&i. 
Thudng chon dudng kinh dd = 0,7 - 0,9 dudng kinh 16 c&n mdi. Mdi m&t tru trong cung 
dude tidn hanh b&ng 2 phudng phdp do Id mdi co tdm vd mai khdng tdm. 
a) Mdi co tdm 


Mdi 16 co tdm c6 2 each gd d&t chi tiet. 
Cdch thii nhdt Id chi tidt dude kep ch&t trdn 
mdm c&p vd quay trdn. True dd cung quay trdn 
la chuyen d&ng chinh vd thuc hi&n ca chuyen 
ddng chay dao doe ho&c chuyen dOng chay dao 
ngang (Hinh 12.5). Phudng phap ga d&t ndy 
thudng dung de mdi chi tidt nho, ede vdt trdn 
xoay, ede vdt dd gd trdn mdm c&p. 

Phudng phdp thii hai la chi tidt dude gd co 
dinh trdn b&n mdy. True mang da thuc hi&n 
tit ca ede chuyen dOng g6m : chuyen ddng 
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quay tron cua da, chuyen dfing chay dao doc hodc ngang va chuyen dOng hdnh tinh 
cua dd xung quanh tom 16 gia c6ng de cdt hit b£ mdt chu vi 16. Thuc chit chuyen 
d6ng hdnh tinh cua da 6 phudng phdp thur hai Id thay cho chuyen d^ng quay tron 
cua chi tiit gia c6ng & phudng phdp thur nhdt. Phudng phdp thur hai nay thudn tidn 
khi gia c6ng cdc chi ti.it ldn nhu : thdn dOng cd, cdc loai hip, cdc chi tiit c6ng kinh. 
b) Mdi 16 kh6ng tom. 


Chi tlit duoc giu: vd too chuyen 
dOng quay nhd hai bdnh dd (1), (2) 
va banh da din (3). Bdnh dd din 
co dudng klnh ldn hdn nhiiu so vdi 
bdnh dd. Bd mdi (4) chuyin dOng 
quay tron va cac chuyen dc)ng chay 
dao (Hinh 12.6). 

Khi mai khong tom, be mdt 
ngodi cua chi tiit Id mat chudn dinh 
vi ndn trudc khi mdi phai gia c6ng 
tinh hodc ban tinh be mat nay. 

Phudng phdp ndy cho ndng suit 



Hinh 12.6 So dd mdi 16 khdng t&m 


cao, kha ndng dat dp chinh xdc va dO d6ng tom cao, chu yiu de gia c6ng cac bac 
co thdnh mong. Phudng phap ndy cung co the gia c6ng dupe 16 c6n khi to nghidng 
true dd so vdi true cua 16 mOt goc nhit dinh. Goc ndy phu thuOc vdo do c6n cua 16. 


12.2.3. Mdi m$t ph&ng 

Khi mdi mdt phdng co thi sur dung dd mdi 
mdt tru hodc dd mdi mdt ddu. 

Mdi b&ng dd mai mdt tru cho dO chinh xdc 
vd dO bong bi mdt cao vi thoat phoi, thodt nhidt 
vd tudi dung dich tron nguOi vdo khu vUc gia 
c6ng dupe de ddng. 

Bd mdi chuyen dOng quay tron, ban mdy 
mang chi tiit chuyen dOng thing theo chiiu 
doc de cdt hit chiiu ddi chi tiit sau do chuyen 
dOng ngang de cdt hit chiiu rOng chi tiit. Ban 
mdy cung co thl chuyen dOng quay tron (Hinh 
12.7a,b). Phuong phdp ndy co ndng suit kh6ng & b) 

cao vi di$n tich tiip xuc gitia dd mai vd chi 

tiit khdng ldn. Hinh 12.7 Mdi mdt phdng bdng 

Khi mdi mdt phdng b&ng dd mdi mdt ddu dd mai mdt tru 

(Hinh 12.8a,b), diintich tiip xuc gifla dd vd chi a) m& y chu y^ n d $ n E th&ng; 

tiit gia c6ng ldn nin ndng suit cao hon so vdi b) Biui m6y quay 

mdi bdng dd mdi mdt tru. Tuy nhiSn vide thodt phoi, thodt nhiit vd tudi dung dich 
khd khdn hon nin dO chlnh xdc vd dO bdng bi mdt lai kem hon. 
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Hinh 12.8 Mhi mAt phang b&ng da mai mdt d&u 
a) Bhn may chuyin dQng th&ng ; b) Ban may quay trbn 

Di giai quy&t viAc thoAt phoi, thoat nhiAt vA tudi dung dich dude de dAng ta co 
th& nghiAng m$t da so vdi m&t ph&ng gia cOng mOt goc tU 2 d£n 4° nhimg dO bong 
b& m$t lai kAm hdn nhiAu vi trAn bA mAt c6 cAc vAt mAi vA bi lom xu6ng. 

MAi m$t ph&ng 1& phifdng phAp gia cOng tinh m$t ph&ng da phay ho&c b&o vA 
co the da qua nhi$t luy&n (t6i). 

MAi m$t ph&ng co the dat c£p chinh x&c 5 dAn 7 va dO bong Ra = 0,2 •*- l^m. 
Trudng hop m&i tinh c6 the dat c&p chinh xac 3 dAn 4 vA Ra =0,025 +' O.^um. 

DO chinh xAc cung nhu dO bong vA cdng suit cua mAi phy thuOc vAo mOt s6 y£u 
tA nhu dO cUng vflng cua mAy mAi, d6 ldn cua hat mAi, loai chAt dinh kAt vA chA dO 
c&t khi mAi. 

12.2.4. Mai djnh hinh 

MAi dinh hinh 1A sit dung dA mAi co biAn dang giAng nhu biAn dang cua bA m&t 
gia cdng, co the 1A bA m&t tron xoay ho Ac mAt dinh hinh th&ng (ranh). Khi m&i chi 
co the tiAn dao ngang d6i vdi m$t tron xoay vA tiAn dao doc vdi chi tiAt co mAt dinh 
hinh th&ng. Khi mAi phai sila dA that chinh xAc theo hinh dAng yAu cAu. 

12.3. DA MAl 

DA mAi 1A mOt loai dyng cu cAt d&c bi&t vi co v6 sd ludi c&t vA cac ludi c&t khdng 
hoAn toAn giAng nhau vA kich thudc vA hinh dAng. 

DA mAi dude tao thAnh tU cAc hat mAi vA ch&t dinh kAt. Hat mAi 1A th&nh ph&n 
chinh cua dA mAi, m6i hat mAi co nhi&m vu nhu mOt ludi c&t n&n nd phai cd yAu 
c&u nhu cac loai vAt li&u lAm ludi c&t. Hat mAi dude ch& tao tOf cAc loai v&t liOu nhu 
kim cUdng, cAc bit silic (SiC), Oxyt nhOm (AUOj), cAc bit bo (B 4 C).v.v. Hat mAi duqc 

san su&t theo cAc kich thudc (cd) hat kh&c nhau tU Ejum dAn 320(^m de ch£ tao cAc 
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loai dd khac nhau. Rich thudc hat phu thuoc vao kich thirdc ray de sang vd phan 
loai do ldn cha hat. 

Chat dinh kdt dung de lidn kdt cac hat mai va tao nOn hinh dang cua da mai. 
Chdt dinh kdt quydt dinh d6 brln, d0 cUng vd do mem cua da mdi. 

Chat dinh kdt thudng dung g6m chdt dinh kdt v6 ccf nhu keramit, chat htfu ccf 
nhu bakdlit, cao su.v.v. . , 

D0 cdng ho0c dp m6m cua dd mdi khdhg phu thudc vao vat lieu chd tao hat mai 
ma la kha nang tdch rdi cua cac hat mdi khi co tac dung cua luc c4t de tao nen tren 
be mat da m6t ldp hat mdi mdi. Dd cling Id loai da md cac hat mai kho tdch khoi 
dd mai. Loai nay dung de gia cdng cdc vdt lidu m6m vi vdt lidu mem khdng doi hoi 
cao ve dd sac cua lirdi c&t. Dd mem & dd de tdch cac hat mai ra khoi da mai va 
tao nen trdn be m$t dd mai cac hat mai mdi vdi cac ludi cat mdi nen ludi cat sac 
hem. Thudng dung de gia cdng eac vAt lj$u ciing. 

Mot ddc trung nUa cua dd mdi ma cdc loai dung cu cdt khac khong co do la do 
x6p. DO x6p cua da mdi la ty Id phdn trdm phdn rdng trong mot defn vi the tich cua 
dd mdi. Da mai co dd hat ldn thi dO x6p cung ldn va ngUdc lai, da mdi co do hat 
be thi dQ xdp nho va m^t dd mai min hdn. 

Hinh ddng cua da mdi rdt da dang (Hinh 12.9). Tuy theo muc dich sir dung vd 
tuy theo loai may ma dd mdi dupe san xuat theo hinh dang vd tinh chdt khac nhau. 
Trong m6i loai hinh dang cua dd cung cd nhidu loai da mdi vdi tinh chdt khac nhau 
nhu do hat, dd cung, d0 x6p vd dO ldn v© kich thudc. 



Hinh 12.9 MQt s<5 kiiu ddng cua dd mdi 


Ky hieu da mdi thudng dupe ghi trdn mdi dd mai vdi cac thong s6 edn thidt. Moi 
nude san xudt ddu co mOt ky hiOu ridng nhung da phdn cac nude deu ky hieu m0t 
s6 thdng s6 cu ban sau trdn dd mdi : 

- DuOng kinh ldn nhdt cua dd. Co nude co ca dudng kinh trong (16) cua da. 

- Chieu rdng cua dd. 
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- Tieu chusfn nh£ nude ho2c nganh. 

- Loai v&t lieu lam hat mai. 

- Kich thude (dd ldn ) cua hat m&i. 

- Do xdp cua da mai 

- Ch6t dinh kdt. 

- Tdc do cat tdi da cho phep. (thdng s6 nay chi co d mot s6 nude). 


12.4. MAY MAl 

May mai nit da dang vl chung loai. Tuy theo muc dich va tfnh chat cong viec, 
may mai dupe chia thanh cac nhom sau d&y : 

- May m&i co tam dung de mai m$t tru ngoai. 

- May mai khdng tam de gia edng mpt tru ngoai. 

- May mai 16 co tam va may mai 16 kh6ng tam. 

- May mai mpt ph&ng. 

- May mai chuydn dung nhu may mai true khuyu, may m6i bdnh rSng, mai then 
hoa, mai ren vit, mai dung cu c4t.v.v. 


12.5. CAC PHUONG PHAP MAI DAC BIET 

12.5.1. Mai nghidn 

Mai nghidn la phudng phap gia c6ng tinh 
dat do bong va dp chinh xac cao. Mai nghien 
la dung bdt mai hat nho hoQc bdt kim cUdng 
trpn vdi d4u nhdn, md bo, parafin va mdt so 
axit hhu cd roi boi ldn bd mpt tiep xuc giUa 
dung cu va be m$t edn gia cong. Do co chuyen 
dong tudng doi gitia hai b6 m&t nay nen tao 
thanh qua trinh gia edng mai (Hinh 12.10). 

Mai nghien thudhg dung khi gia c6ng cac 
mat tru trong, tru ngoai, mat phang, b4 m$t 
dinh hinh. Mai nghidn khong cd kha nang sda 
chua nhtfng sai lech ve vi tri tudng quan va 
khdng cSt dupe ludng du ldn ndn trude khi 
mai nghien edn phai gia cong be m$t dat cdp 
chinh xac 7 va co do bong Ra = 0,4 ddn 0,€jum 
thi sau khi m6i nghidn cd thd dat cdp chinh 
xac 6 va Ra = 0,01 ddn 0,^m. 

Hat mai sft dung trong m&i nghi4n d dang bdt n6n s6 lupng hat thaih gia r&t ldn 
nhung ap luc va vPn tdc cat khdng ldn. Nang su4t cua mai nghien la khdng cao. 



Hinh 12.10 So dd mai nghien 
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Chuyen dong cat cua mhi khbn g6m chuyen dong 
quay tron va chuyen dong tinh tien qua lai cua dbu khbn 
(Hinh 12.12). Tyle gitfa hai chuyen dbng nbu tren dtrqc 
quy dinh tuy theo cMt ltTdng ybu cbu. 

Bbu khbn dirqc noi lAc In vdi true mang dao, co b0 
phan thay doi dirdng kinh mat ngoai cua da vk tao ap 
Inc len be mat gia cbng. 

Mai khbn chu yeu dung de gia cbng 16. Co the gia 
cbng duqc cac 16 co dndng kinh tef 6mm den 1500mm, 
chieu dai cua 16 tut 100 d6n 20 000mm. 

Cac 16 thudng dnqc tien hhnh mai khbn la cac xylanh 
cua c&c loai d0ng cd dot trong, cine xylanh thuy Inc, 16 
tay bien, nong sung. 

Bb chlnh xac cua mai khbn co the dat c6p chinh xAc 
6 den 7 va do bong Ra = 0,05 4- 0,4jWm. 

iTu diem cua mai khbn la n&ng su6t cao hdn mai nghi6n vi co nhilu thoi da cung 
lam viec, 16 mai dam bao db tron cao vi d0 edng vttng cua d6u khon tot, khong bi 
bien dang true da, qua trinh cat §m it rung dbng nbn d0 chinh xac va d0 bong cao. 

Tuy co nhieu nu diem hdn so vdi mai nghien nhitng mai khon cung co nhieu 
nhupc diem nhn : khong seta dupe ede sai lbch ve vi tri tndng quan, khong phu hpp 
khi gia cong kim loai m&u vi phoi cua loai vat libu nay se l£p kin trbn da mai rdt 
nhanh lam cho da khdng the ti6p tuc mai dnqc. 

12.5.3. Danh bong 

Banh bong la phndng phdp gia cbng tinh bfing each dung hat mai rat nho trqn 
vdi ddu nhdn dac r6i boi len banh danh bong dan hbi. Bdnh nay quay vdi tdc do rat 
ldn tut 20 den 40 m/s. 

Banh ddnh bong co the la vai tho, vai mem, vai ep, da ep. 

Thuc chat cua danh bong gom hai qua trinh do la ldp kim loai rat mong hdt di 
nhd toe do rat ldn cua banh ddnh bong va qua trinh ldn ep va tmqt deo cua ldp 
kim loai rat mong tren be mdt do nhibt db cao, do ma sat va do cac hat mai chuyen 
dong tn do trbn b£ mat gia cbng. 

Tmdc khi danh bong, chi tiet phai dupe mai hope gia cbng tinh khac. Danh bong 
chi de t&ng dp bong be mat, khbng co kha ndng sfra chUa cac sai lbch v6 hinh dang 
va vi tri tudng quan. 



Hinh 12.12 Quy dao chuydn 
ddng cua d&u khon 
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Chirtmg 13 

GIA CONG BXNH RANG 


13.1. KHAI NIEM CHUNG VE BANH RANG 

Banh rang la chi tidt co rang dung de truydn chuyen d0ng quay bang su tidp xuc 
lan lupt cac cap rSng an khdp vdi nhau. Bdnh rang thudng dung g6m co mot so loai 
nhu sau : 

4) Banh rang tru dung de truydn chuyen dong giua hai true song song vdi nhau. 

-0 Banh rang con dung de truydn chuyen d<?ng giufa hai true c&t vdi nhau. 

-0 Banh vit- true vit dung de truydn chuyen d0ng gifta hai tru cheo nhau. 

Hai loai bdnh rang tru vd banh rang edn lai dupe chia lAm hai loai la banh rang 
rang nghieng va banh rang co rang tMng. 

13.2. YEU CAU CHUNG CUA BANH RANG 

13.2.1. Do chinh xac 

D6 chinh xac cua banh rang dune danh gia bang cac chi tidu sau day : 

a) Do chinh xdc dong hoc. 

b) Mure do lam vide em (hope dp 0n dinh khi lam viec) 

c) B6 chinh xac vd tidp xuc 

d) Khe hd canh ben. 

Theo tieu chuan nha nude Vidt Nam (TCVN 1067 - 84) thi 3 chi tidu ddu dupe 
quy dinh m6i chi tidu co 12 cap chinh xac vdi ky hidu la cac chtr s6 tur 1 den 12 
trong do s6 1 la cdp chinh xac cao nhdt. Trong thufc te cac banh rang thudng dupe 
che tao vdi cdp chinh xdc ttr 4 den 11. 

Doi vdi chi tidu thur 4 thi TCVN 1067 - 84 quy dinh co 6 dang d6i tiep khe hd 
mat bdn rang va dupe ky hidu b&ng cac chU cai H,E,D,C,B,A trong do H co khe hd 
nho nhat. 

13.2.2 Vat liqu va nhidt luyen bdnh r&ng 

Vat lidu de che tao banh rSng phu thuoc va tai trong, cong dung va tdc do khi 
lam vide. Cdc loai vat lidu thudng dupe sir dung gom thep cac bon, thep hup kim vd 
gang. Banh rang bSng gang chi sur dung khi co tdc d6 quay nho hun 3m/gidy. 

Phdi cua banh rdng thudng sur dung phdi ren. Phdi ren co cu tinh t6t vd co kha 
nang tidt kiem dupe vdt lieu vd thdi gian gia cong. 

Nhidm vu cua banh rang la truydn luc va khi lam vide bdnh rang chi tidp xuc vdi 
nhau d cac be mat rang vi vdy rang phai co d0 bdn vd dp cufng edn thidt. Mat khde 
banh rang khdng duuc phep co vdt nurt vd dng sudt du cao qua mute cho phep. Be 
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bfinh rang co the lam vibe duoc tbt cfin phai co che db nhiet luybn hop ly. D6i vdi 
thep cfic bon thfip, be mat rfing thudng duoc thbm cfic bon sau khi cfit 

13.2.3. Chubn 

Tuy theo kbt cbu, vfit ligu, dp chinh xfic va san luong mb ta chon chubn vb phudng 
phap gia cbng chubn cho thich hop. 

B6i vdi banh rfing co 16 thl bao gib cung chon 16 lam chudn de gia c6ng banh 
rang, vi vay khi gia cbng ph6i phai chu trong den chat luong cua 16. B6i vdi cfic 
banh rfing lien true thi be mfit c6 true efin phai chu y ve chbt luong vi do 1a be mat 
chufin. Trong mbt s6 trubng hop efin chu y den db thfing goc giUa mat dfiu banh 
rang vdi dirdng tfim cua 16 ho be dudng tarn c6 true. 

13.3. CAC PHUONG PHAP GIA CONG BANH RANG TRU 

Banh rang tru co hai loai lb bbnh rang tru rfing thang va banh rang tru rang 
nghieng. Co the co rfing nghieng trai va rfing nghieng phai (xem them gifio trinh 
nguybn ly va chi tiet mfiy). Banh rfing tru thudng dupe gia cbng bfing mbt s6 phuong 
phfip se duoc trinh bfiy 6 cac muc sau dhy. 

13.3.1. Gia cong rang bfing dao dinh hinh 

Gia cbng rang bang dao dinh hinh la srr dung dao co dang prbfm trung vdi dang 
cua ranh rang. Phuong phfip nay chu yeu sii dung trdn cac may phay van nfing co 
sir dung dau phfin db. Dao efit co hai loai lb dao phay ngon mb dun (hinh 13.1a) va 
dao phay dia mb dun (hinh 13. lb). 



a) b) 


Hinh 13.1 Dao phay dinh hinh 
a) Dao phay ngon b) Dao phay dia 

Khi gia cbng ta tidn hbnh phay tiing ranh rfing mpt cho hbt chibu rbng cua bfinh 

Tt 

rfing, sau do nhd co cdu phan d6 ta quay phbi mOt goc <p — 2~ (3. dfiy z la so rfing 

cua banh rfing cbn gia cbng) r6i tidn hbnh phay ranh tibp theo. 

Phuong phfip nby chu yeu dung trong san xufit don chibc. Nfing sufit gia cbng 
thfip, db chinh xac khong cao. 
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13.3.2, Gia cfiag rang b&ng dao phay lfin rfing 

Gia edng rfing theo phifcrng phfip phay lfin rfing 
la si dung dao phay lfin rang. Phuong pMp nfiy 
dUa trdn nguydn ly fin khdp cua hai bfinh rfing co 
true cheo nhau trong d6 co m^t bfinh rfing lfi dung 
cu efit Dung cu efit do chmb lfi dao phay lfin rfing. 

Dao phai lfin rfing co dang nhu mQt true vft vd tfin 
c6 s6 rfing (s<fc d4u m6i ren) tCf 1 d£n 3 vfi co nhi4u 
ranh thfing goc vdi dudng xofin vit de tao n§n cfic 
mfit trude cua ludi efit vfi lfi ranh thofit phoi (hlnh 
13.2) Khi phay bfinh rfing tru rfing thfing thl true Hin h 13.2 Dao phay lan r&ng 
dao nghidng vdi mfit dfiu bfinh rfing mOt goc y 
(hlnh 13.3a). Goc y co glfi tri bfing goc nfing ren ctia dao. 




Hlnh 13~3 Phay l&n r&ng b&nh rang tru 
a) Bdnh r&ng r&ng th&ng ; b) Bank rang rOng nghi&ng 

Khi phay bfinh rfing tru rfing nghidng co goc nghidng cua rang lfi /? thl goc tao 
bdi true dao vfi mfit ddu bfinh rang lfi : y? ± y (hlnh 13.3b). Dfiu fim (-) khi dao vfi 
bfinh rfing co cung chidu xofin, dfiu ducfng (-0 khi dao va bfinh rfing nguac chieu 
xofin. 

Khi phay lfin rfing ciiog co the thuc hidn bfing mOt trong hai phucmg phfip la phay 
tfeufin vfi phay nghich (xem thdm chucfng gia edng phay). 

Khi phay co the thuc hi£n tidn dao theo hai cfich lfi tien dao theo hudng true vfi 
tifin dao theo hudng klnh r6i ti4n dao theo hudng true. 

-Chfi dd efit trong phuong phfip nfiy phu thu0c vfio nhidu ydu t6 nhu : md dun 
cua bfinh rfing, vfit Hdu gia edng, ch4 d0 nhi0t luydn, k4t efiu cua bfinh rfing, d0 chlnh 
xfio ydu c4u, vfit lidu lfim dao, d0 ciing vting cua h0 thdng edng nghd.v.v. T6c d0 cat 
c6 the chpn trong khoang tU 15 dfin 30 m/phut vfi lupng chay dao s = 0,5 ddn 1,5 
mm/vdng ddi vdi cfic loai dao thdng dung. Bdi vdi cfic loai dao tdt hon (hap kim 
edng) co thl dat v = 120 m/phut yfi s = 2 mm/vdng. 

13.3.3. Xpe rfing 

Nguydn ly cua xoc rfing cung tuang tu nhu nguydn ly phay lfin rfing do lfi su lfin 
cua cfic rfing cua dung cu efit theo cfic rfing cua chi tilt. 

Hlnh dang cua dao xoc co hai loai do lfi dang mOt bfinh rfing tron xoay vfi dang 
thanh hay con gpi lfi dang rfing hide. Trdn hlnh 13.4 lfi hlnh dang vfi m0t s6 thong 
s6 hlnh hoc cua dao xoc rfing hlnh tron. 




Nguy&n ly lam vibe cua xoc rang b&ng dao xoc 
dang tron xoay dupe m6 ta tr&n hinh 13.5. Dao xoc 
(1) dupe n6i vdi thanh trupt (2). Thanh trupt nay 
chuyen dpng khU h6i doe theo true cua no nhd c a 
cdu culit (3) qua thanh (4). Co cfCu culit (3) co kha 
ndng di£u chinh chiHu dai hanh trlnh cua thanh 
trupt (2). Dao va chi tidt co chuyen dpng ngupc 
chilu nhau theo ti s6 truyen dupe xac dinh tuy theo 
s 6 rang cua dao va chi tidt : 

= fc 

~ z d 

trong do : n^ - s6 vdng quay cha dao 

n,. - s6 vong quay cua chi ti4t 
z c - s6 rang cua chi ti4t 
z d - s6 rang cua dao. 

Khi dao thuc hien hanh trlnh chay khdng thl 
gifla dao va chi ti$t co chuyen d6ng hudng kinh de 
dao khong ca vao b£ mat cua rang chi tidt. Chuyen 
d6ng nay la nhd cP cdu cam (5) thuc hipn. 

Sau khi c4t hdt s6 ranh rang cua chi ti6t ta thuc 
hi$n tden dao hudng kinh de c£t h£t chi£u sau cua 
ranh rang. 

Xoc rang la phuong phap gia edng thd bdnh 
rang. Nang sudt cua phuong ph&p ndy la khdng 
cao. 



Hinh 13.4 Dao xqc hinh iron 



Hinh 13.5 So dd xtpc r&ng b&ng dao 
xqc trbn xoay 


13.3.4. Ca rSng 




Hinh 13.6 So dd ca rang 


198 



Cd rSng la phuong phap gia cdng tinh bdnh ring try trong do dao co hinh dang 
la myt banh rang try ho$c myt thanh rang an khdp khlng khe her vdi banh rang can 
gia c6ng (Hinh 13.6). 

Hai true cua dao va chi tilt luhn luon ga cheo nhau ding thdi giGa chung co 
chuyen dyng an khdp trong do dao quay iron la chuyln dyng chu dyng con chi tilt 
co chuyen dyng bi ding. Ngoai ede chuyen dong trln chi tiet con co chuyen dyng 
theo ede hudng nhu hinh 13.6a vd hinh 13.6b. 

Dao cd rang co dudng klnh ldn hon chi tilt. 

Trln bl mat cua dao co cac ranh (Hinh 13.7) 
de tao nln ede ludi cdt vd ranh thoat phoi. 

Vdi ede chuyen dyng nhu trln, bl mat rang 
cua dao cao lln be mat rang chi tilt lam tdeh 
ra myt ldp phoi mong. Do chinh la qua trinh 
cdt khi cd rang. Thdi gian ca rdng thudng tiln 
hdnh 2 din 4 phut, nlu ldu hon thl myt rdng de 
bi lorn (do nhilu nguyln nhdn phurc tap). 

Ndng suat cua phuong phdp cd rdng noi chung 
Id cao. Banh rdng gia clngco thl dat clp chinh Hinh 13 ~ 7 . Cdu , ta ° m6t cCia 

xdc 6 din 7 vd dat d6 bong Ra = 0,32 - l,25/*m. dn cd rdnS 

Phuong phap nay chi gia c6ng duoc ede banh rdng chua tdi co dy curng 35HRC. 

13.3.5. Mai rdng 

Mai rdng Id nguyln c6ng gia cdng tinh dl gia c6ng ede bdnh rdng co ydu cdu chdt 
lupng cao, co dy curng be mdt cao. Mdi rdng thudng sur dyng khi gia clng cac banh 
rdng co mb dun ter 2 din 10mm. Ndng suit khi mdi rdng thdp ma gia thdnh lai cao 
nln chi sur dyng khi edn thilt. 

Banh rdng sau khi mdi co the dat cdp chinh xdc 6 din 7 vd dy bong bl m$t rdng 
Ra = 0,32 din l,25,wm. 

Mdi rdng duoc thuc hiln trln hai nguyln ly co ban do la mai dinh hinh va mai 
bao hinh. 

1) Mdi dinh hinh. - 

Mdi dinh hinh 14 phuong phdp gia clng sur dung 

dd mdi co biln dang phu hop vdi dang rdng c&a chi 
tilt. Khi mdi co thl Sit dung myt dd dl mdi mdt bln 
canh rdng (hinh 13.7a) sau do mdi canh bln con lai 
cua myt ranh rdng. Nlu sur dung dd mdi co biln dang 
gilng ranh rdng cua bdnh rang edn gia clng thl khi 
mdi se mdi ca hai bln canh rdng cua mdt ranh rdng 
(hinh 13.7b). , ' : 

2) Mdi bao hinh. 

Mdi bao hinh sur dyng dd mdi co dang gilng nhu 
true vit (gilng dao phay ldn rdng). Khi mai, dd chuyln 




Hinh 13.7 Mai r&ng b&ng 
dd mdi dinh. hinh 
a) - Mdi m(ft bin r&ng ; 
b - Mdi hai bin r&ng 
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ddng quay tron con chi tidt (bAnh rAng) quay cUdng 
bile theo m0t xlch truyen ddng chfnh xac.B0 chfnh 
xac cua phudng phAp nay phu thude vAo xfch truyen 
d0ng va phu thude vAo vide sura dA mAi (Hinh 13.8). 
Phudng phAp mAi bao hinh cd thd dat d0 chfnh xAc 
cao vA thudng s£r dung khi gia edng elc banh rAng 
co md dun nho. 

13.3.6. Ve dlu rang 

Ddi vdi nhtfng bAnh rAng di trUdt de thay ddi ty 
s 6 truyen, dAu rfing thudng dude vd tron hay vot 
nhon dl ra vAo khdp dude di dang. 

Khi vd ddu rSng co the dung loai dao co dang 
hinK 13.9a va sd dd cAt dude ndu d hinh 13.9b. Vd 
dau rang thudng thuc hidn trdn mAy chuydn dung. 



Hinh 13.7 Mhi rang bao hinh 
b&ng dd vi t xodn 



Hinh 13.9 Dao vh so dd c&t khi v6 ddu rdng 
a) Dao v6 ddu rang ; b) So dd ciU 


13.4. CAC PHUONG PHAP GIA CONG BANH RANG CON 

Banh rang edn co cac loai: banh rang edn rang thing, bAnh rang edn rang nghidng 
vd banh rdng edn rang cong. Cac phudng phdp gia edng bAnh rAng edn rAng thing 
vA rAng nghidng ddu dua trdn nguydn ly gidng nhau, ndn trong pham vi giAo trinh 
nAy ta chia lam hai loai phudng phAp gia edng bAnh rAng edn do 1A phudng phAp 
gia edng bAnh rAng edn rAng thing vA phudng phAp gia edng bAnh rAng edn rAng 
cong. 

13.4.1. Gia edng bAnh rAng edn ring thing 

BAnh rAng edn rAng thing co thi dude gia edng blng nhi&u phudng phAp khAc 
nhau nhu : phay blng dao phay ngon hoAc dao phay dia md dun, bAo blng mdt 
hole hai dao, phay blng hai dlu dao hoAc chudt rAng edn. 

Hinh 13.10 gidi thi0u sd dd gia edng bAnh rAng edn blng dao chudt. DAy 1A 
phudng phAp dinh hinh chi tao dude bidn dang rAnh rAng khdng ddi ndn chi dung 
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Hinh 13.10 So dd chudt bdnh rdng cdn 


khi gia cdng thd hodc gia cdng cdc bdnh 
rang cdn co ydu cdu dd chinh xdc khdng 
cao. 

Dao chudt co dang hinh tron, xung 
quanh dupe bd tri cdc luui cdt co dang 
prdfin cua ranh r£ng. Cdc ludi cdt dupe 
chia thanh nhom cdt thd vd nhom "D" IS 
nhom sura ldn cudi. Phdn khdng co luui cdt 
cua dao chudt la vi tri dd ga ddt phdi. Dao 
quay dupe mot vong thi cdt xong mpt ranh 
rSng. Qua trinh cdt tdm dao khong cd dinh 
md dich chuyen ttir Cl Id tdm khi bdt ddu 
gia cdng din tdm C2 Id luc dao da dn hdt 
chidu sau cua ranh rSng. TOf tdm C2 ddn 
C3 la qud trinh cdt thd Khi ddn C3 thi dao 
bat ddu vao phdn sCfa dung "D”. Qua trinh 
sera dung ndy tdm dao bdt ddu dich chuyen tti C3 ddn C4. Thdi gian dao quay d 
vung khong co ludi cat thi tdm dao dich chuyen tidp ddn Cl ddng thdi phdi (banh 
rdng) se dupe phdn dp de cdt ranh tiep theo. Phuong phap cdt rdng ndy cho ndng 
suat cao, phu hup khi san sudt hdng loat va phu hup khi cdt cac banh rdng co duung 
kinh nho. 

Phuung phdp bao hinh se cho do chinh xac cao hun khi gia cdng bdnh rdng cdn. 
Mdt trong nhOmg phuung phdp bao hinh 
de gia cdng bdnh rdng cdn la phuung phdp 
bao bdng mpt hodc hai dao dong thdi. 

Phuung phdp Bilgram (hinh 13.11) la 
phuung phdp bao banh rdng cdn theo 
nguydn ly bao hinh. Chi tidt (1) dupe gdn 
vui true (5), true ndy co the quay tir do 
dupe trong bac (2), bac (2) quay quanh 
tam (O). Ddu thu: hai cua true (5) ndi vdi 
cam (3). Cam (3) la cam nrfa hinh elip, 



duuc gift de ludn ludn tidp xuc vdi mdt 
phdng (4) va chi co the ldn khong trupt 
trdn dd. Cam (3) gitf vai tro nhu mdt mdt 
non co goc dinh dung bdng goc cdn cua 
dudng chia rdng cdn cua chi ti£t (1). Khi 
bdnh vit (6) quay lam cho bac (2) vd true 

(5) quay xung quanh true (x), do cam (3) ldn khdng trUpt trdn mdt phdng (4) nen 
true (5) quay mdt goc nhat dinh theo true (y). Nhu vdy chi tiet (1) vda quay xung 
quanh true (x) vtra quay quanh true (y) tao ndn mpt quy dao la mpt canh rdng. Dao 
cdt (dao bao) (7) chi cd chuyen ddng thdng khuf hdi de cdt mdt bdn cua ranh rdng. Dieu 


Hinh 13.11 Phuong phdp Bilgram 
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chinh chinh xac vi tri tucfng d6i gitia dao va chi tidt nhd vlt digu chinh (8). Phudng 
ph&p co ning su^t thip. Thuc tS hign nay co rdt ft may loai n4y. 

Phutmg phfip b4o bao hinh bang hai dao la phucfng ph4p phd bi4n hign nay. Td 
hinh 13.12 ta th^y, n&r ta co banh rflng c6n (1) Sn khdp vdi m0t b4nh rdng det sinh 
(2). Khi b&nh r&ng (1) quay quanh true cua no se 14m b4nh r4ng (2) quay quanh 
t4m 02. N4u ta xem (3) 14 dao c4t thl dao (3) vda phai co chuyen d6ng thUng khd 
hdi, vda co chuyen dong quay quanh 02. 



Hinh 13.13 So db cua mdy bao hai dao 


Dtfa theo nguyen ly n§u tren, scf do cua may b4o hai dao de gia cong banh r4ng 
cgn dupe md ta trgn hinh 13.13. 

May b4o hai dao bao gdm hai ph4n do 14 phsin mang chi tigt (2) v4 phSn truqt 
cua dao (hay d4u dao) (1). Chi tidt co the quay quanh true 02. Dao (3) va dSu dao 
(1) co the qua quanh true 01. Dao (3) ngo4i chuyen d0ng th&ng khd h6i con chuyen 
d0ng bao quanh be m4t cua ranh banh rang con nhd chuyen dgng quay quanh true 
Ol cua dao v4 02 cua chi tidt. Sau khi b4o xong m0t r&ng, chi tiet v4 ddu dao lai 
quay lai vi tri ban d4u, chi tigt quay di m0t goc tu;ong dng vdi khoang each mpt r4ng 
v4 chu ky lai lgp lai nhu trgn cho den khi cat hgt cac ranh r4ng. Hai dao bao trong 
qua trinh c4t ludn lu6n co chuyen d0ng ngufdc chieu nhau de khd bdt lye quan tinh. 

2 m 



13.4.2. Gia cong banh ring edn r&ng cong 

Bdnh r&ng edn r&ng cong co 3 loai. 

1 - Rang cung tron (hay con goi la rang thuoc he 
Gleason). Loai nay thudng co chi4u cao rang thay ddi. 

2 - Rang cung epbdcldit (hay con goi la rang thu0c hd 
Manunano), loai nhy co chieu cao rang khdng thay ddi. 

3 - Rang cung than khai (hay con goi la rang thudc 
he Klingelnberg). 

Nguydn ly c&t rang edn dupe tidn hhnh phong theo 
sU an khdp cua banh r&pg dupe gia c6ng vdi mot banh 
rdng det sinh co mat ldn cua no la mat pMng va bien 
dang rang cua no co dang tMng ho$c cong theo banh 
rang con. 

Ndu banh det sinh co mdt vong tron bdn kfnh Ra 
ludn lu6n lan khdng trupt vdi mOt vong tron ban kfnh 

Rs trdn ddu dao (Hinh 13.14), thi quy dao chuyen Hinh 1314 So d6 n S u y in M t( f-° 
dOng tuang ddi cua mdt ludi c&t se vach trdn banh det dang cong cua rdng 

sinh mpt dudng cong. Ndu Rs = 0 thi dudng cong co dang epbdcldit. Ndu Rs — ' » 
thi dudng cong co dang dudng thin khai. 

Dun v&o nguydn ly ndu trdn, phuong phap gia cong rang c6n rang cong (phutfng phap 

Gleason) dune gidi thidu tren hinh 13.15. 

Ddu dao phay (1) quay quanh true 01, khi 
cat rang, banh vft (2) se quay quanh true 02 
nhd true vit (3) dupe noi vdi phan truyen dpng 
(4). Chi tidt (banh rSng con) dupe g&n trdn 
true (5) va quay quanh true 03 nhd phdn 
truyen ddng (4) va true vft-bdnh vlt (6). Dinh 
cua hinh chop banh rang con di qua diem S 
Mm tren true 02 ddng thdi trdn mat pMng 
R cua ddu ludi Mt. 

Sau khi cat het mdt ranh, dao va chi tiet 
dupe tdeh rdi ra va tidn hanh phhn do de cat 
ranh tiep theo cho ddn het. 

Chd tao banh r&ng edn rang cong ddi hoi 
thidt bi phde tap, vdn dlu tu cho san xudt ldn 
hon so vdi che tao banh rdng edn rang tMng 
nhung n&ng sudt dat dupe cao hon vi qud 
trinh c&t lidn tpc. 

Banh rdng edn rSng cong dupe sd dung 
rdng rai vi co kha Mng truydn lute ldn, truyen 
ddng dm, ft on, hd sd trung khdp cao, co the 
dat ty s6 truyen ldn trong pham vi khdng gian 
tUdng d6i be. 



Hinh 13.15 So db cdt rang cong 
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MUC LUC 


Phfin I 

cAc phi/Ong phAp gia c6ng ph6i 

CHTJONG 1 : SAN XUAt DtiC 

1.1 Khii ni$m, dflc di@’m. phfin loai 

1.1.1 Khii niOm 

1.1.2 Die di£m 

1.1.3 Phan loai 

1.2 Due trong khuOn cit 

1.2.1 Quy trinh sin xuit vit due trong khuOn cit 

1.2.2 Nhifng b6 ph&n chinh d£ die vit die trong khuOn cit 

1.2.3 H6n hop 14m khuOn 

1.2.4 Cic phuong phip lim khuOn 

1.2.5 Che phuong phip lim lOi 

1.3 HO thOng rdt 

1.3.1 Kii niOm 

1.3.2 Cic bO ph$n cua hO thOng rdt 

1.3.3 Chon ch6 din kim loai vio khuOn 

1.3.4 Diu hoi, diu ngdt 

1.3.5 Tlnh klch thuOc hO thOng rdt 

1.4 Siy vi lip khuOn 

1.4.1 Sfiy khuOn vi lOi 

1.4.2 Lip rip khuOn 

1.5 MOt sO phuong phip die die biSt 
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PhSn II 
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5.3 Anh hudng cila sai sfl gia cflng dfln tinh ndng sii dung cila may 121 

5.4 PhUcmg phap xdc dinh vi ddnh gid sai sfl gia cflng 121 
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7.6 Lua chon phucmg an c6ng nghfi 157 

CHUONG 8 : GIA CONG TK&N MAY TlfiN 

8.1 Tinh chat cua tifin 158 

8.2 Khd ndng cfing ngh§ cua tifin 158 

8.3 Ga ddt chi tifit khi tifin 160 

'8.4 Dao tifin 161 

8.5 May tifin 163 

8.5.1 Phan loai may tifin 

8.5.2 Cdu tao cua mdy tifin van ndng 

8.5.3 Trang bi kfim theo cua may tifin 

8.6 Cac phucfng phap gia cfing trfin mdy tifin 165 

8.6.1 Gia c6ng mat tru ngodi 

8.6.2 Gia cfing mat tru trong 

8.6.3 Gia cfing bfi mat cfin 

CHGONG 9 : GIA CONG TRfiN MAY PHAY 

9.1 Khdi nifim chung vfi phay 167 

9.2 Dao phay 168 

9.3 May phay 169 

9.4 Khd ndng cfing nghfi cua phay 170 

9.5 Trang bi cfing nghfi cda phay 171 

CHtTONG 10 : GIA CONG LO (KHOAN, KHO&T, DO A) 

10.1 Tinh chat chung ctia khoan, khofit, doa 174 

10.2 Khd n&ng cfing nghfi cua khoan 174 

10.3 Khd ndng cfing nghfi cua khoet 176 

10.4 Khd nang cfing nghfi cua doa 177 

CH1/ONG 11 : GIA C6NG TRfiN MAY bAo, XOC 

11.1 Tinh chat chung cua bao va xoc 180 

11.2 Khd ndng cfing nghfi cda bao va xoc 181 

11.3 Dao bdo va dao xoc 181 

11.4 Mdy bdo vd may xpc 182 

11.5 Dfic difi’m va. khd ndng cfing nghfi cua chufit 183 

CHtTONG 12 : GIA CONG TR£N MAY MAI 

12.1 Tinh chat chung cua mai 186 

12.2. Cac phucfng phdp mai 186 

12.2.1 Mai mat tru ngodi 

12.2.2 Mai mat tru trong 

12.2.3 Mai mat phang 


209 



12.3 Da nidi 

12.4 Mdy mai 

12.5 Cdc phtfong phdp mai dac bi§t 

12.5.1 Mai nghidn 

12.5.2 Mai kh6n 

12.5.3 Danh bdng 

CHITONG 13 : GIA C6NG BANH RANG 

13.1 Khai ni§m chung v6 bdnh rang 

13.2 Y6u cfiu chung cCia bdnh rang 

13.2.1 D5 chlnh xdc 

13.2.2 Vat li6u va nhiSt luySn bdnh rang 

13.2.3 Chudn gia cGng 

13.3 Cdc philong phdp gia cdng bdnh rdng tru 

13.3.1 Gia c6ng rang bdng dao dinh hlnh 

13.3.2 Gia cdng rdng bdng dao phay lan rang 

13.3.3 Xoc rdng 

13.3.4 Ca rang 

13.3.5 Mai rang 

13.3.6 V6 ddu rang 

13.4 Cdc phuong phdp gia cflng bdnh rang c6n 

13.4.1 Gia c&ng banh rang cbn rang thdng 

13.4.2 Gia c6ng bdnh rang cfln rang cong 
Tai ii§u tham khdo 



CONG NGHE 
GIA CONG KIM LOAI 


Ch\u tr&ch nhiim. xudt ban : 

KTS. VU QUOC CHINH 


Bi£n soan : 


Ch€ ban in : 
Stia ban in : 


Can hlnh : 
VS bia : 


THS. PHAM DtNH SUNG 
THS. Btll LE GON 
THS. TRINH DUY CAP 
L£ THI HUONG 
PHAM DtNH SUNG 
BtJI THI THONG 
DINH BAO HANH 
NGUYEN HtrU TUNG 


In 1000 cuon khfl’ 19 x 27cm, tai xtfdng in Nha xuSt b&n Xay dtfng. Gi£y phfilp so 
212/XB-QLXB-15 ngay 30-3-1998. In xong nop liiu chia’u th£ng 6-1998. 




